
STOP 



Early Journal Content on JSTOR, Free to Anyone in the World 

This article is one of nearly 500,000 scholarly works digitized and made freely available to everyone in 
the world by JSTOR. 

Known as the Early Journal Content, this set of works include research articles, news, letters, and other 
writings published in more than 200 of the oldest leading academic journals. The works date from the 
mid-seventeenth to the early twentieth centuries. 

We encourage people to read and share the Early Journal Content openly and to tell others that this 
resource exists. People may post this content online or redistribute in any way for non-commercial 
purposes. 

Read more about Early Journal Content at http://about.jstor.org/participate-jstor/individuals/early- 
journal-content . 



JSTOR is a digital library of academic journals, books, and primary source objects. JSTOR helps people 
discover, use, and build upon a wide range of content through a powerful research and teaching 
platform, and preserves this content for future generations. JSTOR is part of ITHAKA, a not-for-profit 
organization that also includes Ithaka S+R and Portico. For more information about JSTOR, please 
contact support@jstor.org. 



2477 September 25, 1914 

In the office of the State board of health the reports are filed by 
counties alphabetically, the reports for cities in each county being 
filed by counties alphabetically. For convenience each county and 
city is assigned a number. For example, Alameda County is No. 1-0, 
and the city of Alameda next following is No. 1-1 ; Berkeley, next in 
order, is No. 1-2, etc. This method enables the filing to be done 
much more quickly. For convenience, in referring to morbidity con- 
ditions throughout the State, colored signals are used which are 
attached to the top of the report blank. The figures from 1 to 23 
are printed on the top of the report, each number referring to a cer- 
tain reportable disease, different colored signals being used for each 
disease. By this means it is very easy to determine at a glance the 
exact number of cases of any of the communicable diseases that may 
be present in the State. 

For certain diseases, in which more detailed information is desired 
than the weekly report blank calls for, certificates of communicable 
disease are forwarded to the health officer in order that the informa- 
tion may be supplied in a standardized form. 

It has not been found practicable to use these certificates for tuber- 
culosis, for the reason that more specific data of an altogether differ- 
ent sort are required in reports of tuberculosis cases than this cer- 
tificate calls for. 

This plan in general has been used for nearly a year and is giving 
good results. Considerable labor is involved in placing the signals 
upon the reports, but it is believed that the time is well spent, for the 
reason that it makes the morbidity statistics at all times instantly 
available. The statistics are tabulated in such a way that the mor- 
bidity records for any city in the State for any given disease are at all 
times available. 

An occasional case of willful neglect on the part of the physician 
requires the health officer to refer the matter to the district attorney 
for prosecution. 

COOPERATIVE PUBLIC HEALTH ADMINISTRATION. 

AN EXPERIMENT IN SMALL COMMUNITIES. 

By Sable B. Phelps, Professor of Chemistry, Hygienic Laboratory, United States Public Health Service. 

INTRODUCTORY. 

In all the complex machinery by which public health laws are 
enacted and administered that part is the most vital which comes 
into direct contact with the people themselves. Great advances in 
our knowledge of contagious diseases are being made in the scientific 
laboratories of the world under National, State, municipal, or private 
leadership. The long delayed application of the scientific method to 
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the study of the health of mankind has at last come into its own and 
has given a good account of itself. Legislative bodies are constantly- 
enacting wiser and better laws for the conservation of the public 
health. Federal, State, and municipal authorities are successfully 
working together to prevent the introduction of disease from foreign 
shores and to interpose barriers against its spread from State to State. 
State health authorities are directing, with increasing wisdom and 
skill, legislative enactment and the enforcement of regulations and 
are supervising in more or less detail the administration of public 
health works within their respective jurisdictions. 

All these forces may act with wisdom and with vigor, deriving 
mutual strength and support the one from the other; the various 
parts of this vast machine may in the course of time be more effect- 
ively coordinated and more skillfully and efficiently run than ever 
before, but despite all this the carelessness or incapacity of an un- 
trained local health authority, however conscientious or zealous, 
may permit the outbreak of a preventable epidemic or the unnec- 
essary spread of a disease which has established itself in the com- 
munity. He alone stands guard and his single failure may lead 
to a loss of life, health, and happiness, annul in large measure the 
most efficient work possible on the part of the other forces, and bring 
just reproach upon that greatest of conservation efforts, the conserva- 
tion of the public health. It is as if some great textile mill were fully 
equipped for the production of its finished cloth. All the complex 
organization for the raising, gathering, and preparation of its raw 
material may be well developed and performing its function. The 
material may have been cleansed, sorted, carded, and spun. The loom 
may stand ready to receive its yarn and to transform it into the fin- 
ished product. But if some small part of the actual weaving machin- 
ery be incapacitated, through improper design or poor material, for 
the performance of its own function, all these other forces will have 
been organized in vain, and the benefit that might have been derived 
from them will be lost to the world. 

Fortunately this vital part of the public health machine has been 
well developed in most of the larger centers of population and in 
many of the smaller communities. These have provided themselves 
with experienced health officers, surrounded by an efficient organi- 
zation and supported by a comfortable appropriation and a sound 
public sentiment. Despite the splendid examples of this sort which 
are to be found in all sections of our country and the obvious benefits 
derived from their services, this condition is far from universal. In 
many of our States, including some which justly lay claim to great 
prosperity and enlightenment, matters of local health administration 
have been sadly neglected or only nominally cared for. Despite 
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our great advances in the knowledge of combating communicable 
diseases, a knowledge whicb to-day requires years of special training 
to acquire; despite tbe great publicity and general public interest 
given to everything pertaining to the public health, to the cause and 
treatment of epidemics, to the scientific care and protection of the 
nulk supply, the water supply, the food supply, and the general sani- 
tary conditions and surroundings of the community, a vast majority 
of our smaller towns still intrust their public health administration 
to unpaid boards of local business men, usually including at least 
one medical practitioner. 

This board may meet once a month to arrange for the collection of 
garbage, approve a bill for the burial of a dead dog, write an annual 
report showing that the "health of the town has never been better" 
or, as the case may be, "the town has been visited by an unusual 
amount of sickness during the year," x and wait for something to 
happen. Sometimes it is a health officer instead of a board, usually 
a physician busily engaged in local practice. His duties differ little 
from those outlined except that he does not find it necessary to hold 
the usual monthly meeting. In our New England States it is often 
the board of selectmen who guard the health of the smaller towns in 
addition to looking after their general business welfare. 

These men may be, and usually are, conscientious, diligent, and 
well meaning in the performance of their duties. They are selected 
by their fellow townsmen with much greater care and more personal 
knowledge than are the officers of the larger cities. Nevertheless 
they are absolutely incapable of performing public-health functions, 
which require the fullest abilities of the trained specialist. They bear 
about the same relation to a modern health organization that the old 
volunteer force with its hand pump bears to an up-to-date and fully 
equipped fire department. 

Special training is even more important in the field of public 
health than in the field of law or medicine. The lawyer deals with 
property and private rights, the doctor relieves pain or saves an 
individual life, but the trained health officer guards the health of the 
community, wards off epidemics, and prevents the spread of communi- 
cable diseases. 

Evidence of the responsibilities which rest upon him are easily 
found. To-day we read of a typhoid fever epidemic which might 
easily have been prevented had the local health officer known that 
a surface water supply might at any time become accidentally infected 
and that a simple and cheap preventive measure might long ago 
have been applied. On another occasion is recorded a similar 
epidemic because a surface privy had been too long tolerated in the 

• Quoted from recent town health reports. 
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neighborhood of a public well and because of the visit to this house- 
hold of an unsuspected case of typhoid fever. Again and again we 
read of scarlet fever claiming its toll of youthful lives or the more 
dreaded septic sore throat holding a community at its mercy because 
the guardian of the public health has not learned that pasteurization 
of milk is the only guarantee that it will not communicate disease, or 
perhaps because he was not aware that milk was being delivered at 
one house in unwashed milk bottles refilled at the doorsteps of the 
house next door which possibly he had already "quarantined." 

Instances almost without end might be cited, not merely of pre- 
ventable disease but of preventable epidemics, in which life and 
health have been sacrified because the people themselves thought 
that they could not afford to pay for a health officer as much as they 
would pay for a fire or police chief. It is difficult indeed to convince 
the people that the functions of a health officer are not unlike those 
of the other two. One hears constantly the statement, "We have 
no sickness here, therefore we do not need a health office." It might 
be said with equal truth that there had not been a fire or burglary 
during the past year, therefore the fire and police departments might 
be dispensed with. 

The work of the modern health office is preventive. The day has 
passed when the placarding of a house in which diphtheria has ap- 
peared, followed possibly by a "fumigation" upon recovery and the 
recording of the case in a book, is the beginning and end of the health 
officer's duty. He now investigates the throats of the other members 
of the family and of immediate playmates, and will often, without 
further cause, visit the source of milk supply and make careful in- 
quiries there. The occurrence of a second isolated case having the 
same milk supply is a sufficient cause for a thorough examination by 
bacteriological means of the throats of those persons coming into 
close contact with the milk at its source. Similar measures are taken 
throughout the whole list of contagious diseases because this specialist 
knows that all epidemics start in just such ways and that the time for 
his greatest activities is not during the epidemic but before it begins. 
He is therefore constantly on guard, and each isolated, case of disease 
is to him one visible point upon an otherwise hidden trail which he 
knows leads eventually to another case or to an unsuspected carrier. 

Enough has been said to demonstrate the vital importance of the 
local health office, that part of the health machinery which finally 
administers to the people. Therefore, for the purpose of greater 
emphasis the words which opened this introductory section may very 
well close it. In all the complex machinery by which public health 
laws are enacted and administered that part is the most vital which 
comes into direct contact with the people themselves. 



2481 September 25, 1914 

THE EQUIPMENT AND DUTIES OP A LOCAL HEALTH OFFICE. 

Modern public-health practice is not only a highly specialized 
science, but it is a science of specialties. These various specialties 
are of so diverse a character that there is required for their general 
supervision a man of special educational training, and even such a 
man can not hope to become expert in the details of every branch. 
A brief enumeration of the various branches of public-health activ- 
ities, as exemplified in the work of any large city health depart ent, 
will serve to make clear this important phase of the present discussion. 
There is, first, an administrative officer responsible for the smooth 
running of the organization and the proper interrelation of its parts 
and responsible also for all records, licenses, and accounts and for all 
official contact with the public. This officer is in most intimate con- 
tact with the vital statistics which constitute at once the record of 
achievement and the barometer of forthcoming events. The proper 
interpretation of vital statistics is in itself a special branch of mathe- 
matical and economic science and one with which the administrative 
officer should be especially familiar. 

Under the general administrative head there is, first and foremost, 
a laboratory fully equipped for chemical and bacteriological investi- 
gations of milk, water, and food, and for the diagnostic examination 
of specimens for the determination of diphtheria, typhoid fever, 
tuberculosis, malaria, and for the Wassermann and Neisser tests, as 
well as for special studies of unusual forms of throat infection and 
allied matters. The laboratory work is in charge of a well-trained 
bacteriologist competent to carry out these various duties. 

Next in order of importance comes the care of the general food 
supply, especially milk. With the assistance of the laboratory 
results the milk inspector follows up the unsatisfactory supplies, 
assists the producers in placing their supply upon a proper sanitary 
basis, oversees the work of pasteurization, and in those cities where 
the modern system of classification is in force sees that the regula- 
tions governing it are properly complied with. 

The isolation and care of cases of contagious disease is another 
important function of the health office requiring most careful treat- 
ment. Every such case presents two important questions, namely, 
whence it came and to what it may lead. Studying the cases in 
groups by the methods of vital statistics, or individually, as a detec- 
tive seeks the author of a crime, this office endeavors to trace back- 
ward the path of infection and looks forward to prevent its further 
spread. The tremendous menace of carriers of disease, who are 
themselves in apparent good health, is now being fully appreciated 
by modern sanitarians, and this has placed in the hands of the 
health officer a powerful offensive weapon. Protective measures 
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not only involve the old-fashioned isolation, but also include such 
measures as the notification to the school authorities of the names 
of other school children in the family or in the same house, a with- 
drawal of the privileges of the circulating library from those exposed 
to contagious disease, the stoppage of the return of milk bottles 
from such houses, and the immediate investigation of any milk 
supply toward which even the finger of suspicion has pointed. 

Health offices are also cooperating with the system of district 
nursing, which serves the twofold purpose of relieving the needy 
sick and instructing others in the proper care of infectious material, 
and also of providing the office with intimate information relative 
to the presence of infectious diseases which it might not otherwise 
receive. The health office is frequently responsible for the inspec- 
tion of plumbing and for the enforcement of housing laws, and 
requires for these purposes specially qualified persons in each line. 
The office also acts in an advisory capacity upon all health matters 
which come before the other municipal departments. Questions of 
school hygiene, including heating, ventilation, lighting and cleansing 
of school buildings, of sources and purification of water supplies and 
routine examination of water, of drainage and sewage disposal, of 
the sanitary disposal of garbage, of the extermination of flies and 
mosquitoes, and of other matters too numerous to mention are con- 
stantly being referred to it. 

It will be seen, therefore, that the functions of a local health office 
are in no sense simple nor are they of a character that can be per- 
formed, by any one person, however skilled, or by any group of per- 
sons without extensive special training and experience in their vari- 
ous lines. If the importance of a satisfactory administration of local 
health matters be conceded, it becomes even more evident that this 
function must be intrusted to a group of skilled experts under the 
administrative charge of a health officer whose training has been of 
such broad and at the same time highly specialized character as to 
enable him properly to oversee, to correlate, and to direct this diver- 
sified group of activities. 

LOCAL HEALTH ADMINISTRATION. 

Various methods have been developed for the administration of 
health matters in the counties, cities, and towns of the United 
States. In the larger cities these duties are cared for by an organiza- 
tion in which the branches of the work are in charge of various bu- 
reaus and divisions, each under the care of a bureau chief or deputy 
commissioner. The whole organization is presided over by a com- 
missioner of health or health officer, who is directly responsible for 
the entire work of the organization. A recent study of the organiza- 
tion, powers, and duties of health authorities made by Asst. Surg. 
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Gen. J. W. Kerr and Mr. A. A. Moll, United States Public Health 
Service, 1 describes in detail many of the larger of these organizations 
and gives a general survey of the types of organization found in tbe 
various States. In 27 cities having in 1910 a population of over 
200,000 and with a total population of over seventeen million, there 
is shown an aggregate appropriation for public health work in 1912 
of nearly $8,000,000. Tbe appropriations per capita per annum 
range from 13 cents to $1.75, with an average of 46 cents. 

In cities of less population similar organizations upon a smaller 
basis are maintained and operated at about the same per capita 
cost. In still smaller communities, and especially in the towns and 
villages, very different forms of organization are met with. It is 
obvious that the same per capita charge for public health adminis- 
tration in such communities would not be sufficient to maintain 
such an organization as has been outlined, even reduced to its lowest 
limits. In some States an attempt has been made to organize a 
county health office having general supervision over the health ad- 
ministration throughout the county. Many such offices are merely 
nominal in character, appointment being by the board of county 
commissioners or by the court, and usually without special reference 
to the qualifications of the appointee for the work. In the case of 
many of these counties there are, in addition, the local health offices 
of the towns and villages. While the development of the county idea 
has resulted in an excellent sanitary system in England, it has with 
certain notable exceptions contributed but little in this country to 
the efficiency of public health administration. 

Local health affairs, therefore, have been left very largely in the 
hands of local offices. Certain States have constitutional provi- 
sions for the appointment of a health officer while the majority 
provide for the appointment of boards of health with or without 
power to employ health officers. In most cases the boards serve 
without pay or at a nominal rate. The offices are elective or appoin- 
tive; qualifications for appointment are in most cases nominal, 
duties poorly defined, and appropriations meager. In the New 
England States the boards of selectmen, elected at the annual town 
meeting to run the town during the succeeding year,' frequently serve 
also as boards of health. 

It i3 not the purpose of this discussion to criticize this state of 
affairs, for if such were the case it would be necessary to go into the 
matter more in detail and especially to point out notable excep- 
tions to the general rule. It is merely the desire to show the general 
condition of affairs in local health administration in order to empha- 
size the need of some more satisfactory system. Here as nowhere 

« Public Health Bulletin No. 54, V. 9. Public Health Service, Washington, 1913. 
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else is the vast difference between accumulated knowledge of the 
causation and spread of contagion and actual, practice in the protec- 
tion of the public health emphasized. So far as local health admin- 
istration in the smaller communities is concerned, sanitary science 
might as well have ceased to advance at least one and possibly two 
decades ago. 

The appointment of a health officer, which is becoming more 
common in the small cities, is a distinct step in advance, although 
very often the advance is more apparent than real. In some States, 
such as New Jersey, definite qualifications for this office have been 
laid down and appointees must be certified by the State civil-service 
commission. A medical degree is not a necessary prerequisite for such 
appointment. In other States the appointee must be a physician, 
and in still others a person "duly qualified." The appointment of 
a local practicing physician to care for the poorly defined duties of 
the local health office at a nominal salary of $100 or $200 and without 
any definite understanding of the amount of time which his duties 
as health officer shall entail is a common practice. 

A distinctly better position has been obtained by those communi- 
ties which have provided for a full-time health officer. His work, 
at least, is not hampered by the pressure of private practice nor does 
he feel the embarassment of the local practitioner who must consider 
the ethics involved in his visiting a case of contagious disease which 
is in the hands of a fellow physician. In the course of an epidemic 
or other serious trouble he is able to give all his time and attention to 
his office without sacrificing a rich harvest in professional fees. Fur- 
thermore, the independent health officer is in position to take such 
decisive action as the cause of the public may demand at the time, 
without considering the effects of such action upon his private prac- 
tice. Finally, it may be urged that the full-time health officer, even 
though he be poorly trained, has at least, or should have, but one 
object before him, namely, to become, through reading, study, and 
careful attention to the details of his office, as proficient as possible 
in its duties. 

As between the large cities and the smaller cities and towns there 
are, therefore, two fundamental differences. The town office is 
poorly supplied with funds and can not by any possibility procure 
the trained organization that is possible in the city. Even with a 
full-time officer in charge and even though that officor shall himself 
have had suitable special training in public health work, the office 
still lacks the possibilities that come of expert training and experience 
in many diverse fields. One and the same person, however diligent, 
can not expect to become expert in plumbing inspection and in the 
bacteriological diagnosis of disease, or in the cleaning up of a dairy 
farm and in the control of epidemics. A health organization must 
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be an organization of specialists in all the various lines of public 
health activity. Without such a complete organization much can be 
actually done, it is true, but for the greatest efficiency, for the most 
complete utilization of the results of the modern sanitary science, 
and for the fullest protection of the health of the community, a definite 
minimum requirement along the lines of an organization or group of 
workers is absolutely essential. 

THE MINIMUM REQUIREMENT OF A HEALTH OFFICE. 

It has been shown thus far that the health offices of larger and 
smaller cities may be organized along the same general lines of activity 
and, at approximately equal per capita appropriations, may perform 
their duties with similar efficiency. A continuous process of sub- 
dividing, however, very soon leads to a point where further reduction 
in the organization itself involves a definite sacrifice of efficiency in 
some essential portion of the work. It has furthermore been shown 
that, in the case of very small towns and villages, any proper appro- 
priation for public health work could not maintain anything like a 
suitably complete organization. It will be of primary interest, 
therefore, in this investigation to determine just what are the mini- 
mum requirements of an efficient administrative health office. 

Owing to the varied character of the work and the need of expert 
treatment in each of the diverse branches there is necessarily such a 
minimum requirement of both men and equipment, and below this 
requirement efficiency is sacrificed. The proposition can not be 
entertained that in the smaller communities the needs are any less or 
the problems any simpler than in the cities. It is true that conges- 
tion of population brings its own peculiar health problems, but it is 
equally true and of far greater importance that the health of the 
cities depends to a great extent upon the health of the rural com- 
munities. 

The city is fed by the country; its milk, fresh fruits, and vegeta- 
bles come in from the surrounding communities. Its workers live, 
to a great extent, in those communities. Its future populations are 
being raised in the smaller towns. Visitors from the countryside 
come to the city to trade and mingle with its citizens in the pursuit 
of pleasure and entertainment. Finally, the city sends out into the 
country, in ever-increasing numbers, its summer vacationists, tourists, 
and pleasure seekers. 

Furthermore, the splendid isolation of the farm and its occupants, 
with all the natural sanitary safeguards which such isolation 
provided, are things of the past. Rural communities, towns, and 
villages are to-day semiurban in character with all the sanitary 
problems that are associated with proximity of dwellings and the 
interchange of foods and social intercourse, but in protective health 
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measures such communities are still upon a rural basis. Public water 
supplies are often lacking, sewers are the exception, milk and food are 
produced and marketed as in days of old, school hygiene is a term 
little used and less understood. Perhaps the milk supply will best 
illustrate the rather startling fact that the rural communities of to-day 
are at least no better off as regards public health conditions than our 
larger cities. City health officers have given to the problem of mills 
supply long, continued, and expert study. They have sought the 
aid of the laboratory and of the experimental method and have 
developed, by trial and rejection, regulations for the care of milk that 
have finally produced fairly satisfactory results. They are in many 
instances encouraging and even insisting upon pasteurization, upon 
the grading of milk according to its origin and treatment, and upon 
the tuberculin testing of cattle; they are controlling their supplies by 
laboratory tests and are successfully prosecuting in court violators 
of the regulations. 

The towns have none of these things. They rely merely upon 
proximity of the supply to safeguard them from epidemics. Ordi- 
nances are lax, there is no laboratory control, no special encourage- 
ment to the high grade producer; in fact only nominal and imperfect 
oversight, and often none at all. It can not be gainsaid that a cleaner 
and better milk can be obtained to-day in most of the large cities 
than will usually be found in the country, and it can certainly be 
maintained that in those cities in which pasteurization is insisted 
upon the milk supply is on the whole safer and better than the average 
town supply. 

It is apparent that the towns and villages are on common ground 
with the cities in their need for health administration. Whde they 
may escape some of the disadvantages which come from congestion 
of population, they must face others peculiar to their own characteris- 
tics, and the minimum requirements of the town health office are no 
less than those of the city. It will accordingly be of value to deter- 
mine from a careful analysis of the city organization the minimum 
requirement of the smaller health office. 

The administrative officer of the large health department must 
find his counterpart in any smaller organization. This officer should 
be trained in public-health work and should give his whole time to 
the duties of the health office. He should first and foremost be 
independent of local patronage, and if he come to his work from 
without the community so much the better. It has been said that 
the efficiency of a health officer is measured by the enemies he makes, 
but this is only half the truth. By his tactful resourcefulness and 
honesty of purpose he must command the respect and friendship of 
his fellow citizens, but his motto for the performance of his official 
duty should be, "Here all friendship ceases." 



2487 September 25, 1914 

His training must be so thorough that he fully understands and 
appreciates the varied work of the office. He should understand 
vital statistics thoroughly. He should know all that is known about 
the transmission of communicable diseases but need not be versed 
in treatment. He must know how milk should be produced and 
handled and what are the important factors in a safe and pure milk 
supply; how nuisances, especially flies and mosquitoes, are related 
to disease; how foods should be handled in the markets; how cases 
of contagious diseases should be quarantined and what matters are 
essential and what nonessential in preventing their further spread; 
he must also understand the laboratory methods sufficiently to 
interpret results and appreciate their significance; he should have a 
working knowledge of the problems and methods of sanitary engi- 
neering so that he may advise the authorities in matters of water 
supply, sewage purification, collection and disposal of garbage, school 
hygiene, swimming pools, pollution of streams, ice supply, cesspools 
and drainage, the extermination of flies and mosquitoes, plumbing 
laws, housing laws, and other incidental matters that may at any 
time be referred to his office. The training of such a health officer 
is not a matter incidental to an ordinary college course or any other 
course except it be a course in public health. Such courses are 
offered in many of our leading universities, being given either as a 
specialized medical course or as a specialized course in sanitary 
engineering. 

The administrative office should be equipped with the necessary 
office furniture, a typewriter, special cards and blank forms for re- 
cording vital statistics and complete data on infectious diseases, lists 
of licenses of milk-men, licenses of plumbers and others, a history of 
complaints and nuisances and their abatement, and all laboratory 
records. A suitable filing system should be installed for the preser- 
vation of this material and for its ready reference. 

Next in importance comes the laboratory. This should be in 
charge of a trained analyst competent to make all the various exami- 
nations that have previously been alluded to. He should be suffi- 
ciently well versed in sanitary chemistry and in sanitary and medical 
bacteriology not only to care for the regular routine matters, but to 
undertake, at any time, special research and investigations which 
may be called for. The laboratory should be equipped with the 
necessary apparatus for carrying out this work and especially with 
chemical and bacteriological glassware, sterilizers, and incubators, a 
good standard microscope, a centrifuge for the determination of fat 
in milk, and a chemical balance. At least one member of the labora- 
tory staff should be especially skilled in the difficult laboratory diag- 
nostic procedure for the identification of the various pathogenic 
organisms. 
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There must also be a sanitary inspector. It will be his duty to 
investigate nuisances and complaints, make sanitary surveys, inspect 
dairy farms, mosquito breeding grounds, and the drainage area of 
the watershed upon which the town supply is collected, and to under- 
take the various miscellaneous outside duties such as the collection 
of milk samples for laboratory examination, the inspection of markets, 
etc. The position of sanitary inspector calls for a man who is first of 
all diligent and responsible. He should have a well-developed 
detective instinct and an abundant supply of tact. He can learn the 
technical details of his duties from his chief, but his services become 
more valuable with added experience. 

The position of visiting nurse is every day becoming more indis- 
pensable to a modern health office. It is her duty to cooperate with 
the school authorities and follow up cases of illness, to investigate 
cases of disease, particularly tuberculosis, that are associated with 
poverty, to address mothers' meetings and in general to represent 
the health office before the women and in the homes. A special- 
training is required. The profession of district nurse is now a recog- 
nized one, and women are regularly preparing for it. 

It is customary in some places to place under the jurisdiction of the 
health office the inspection of slaughtered animals. For this purpose 
a trained veterinarian should be associated with the office. He can 
also be of great assistance in the medical inspection of cattle upon 
dairy farms. Similarly the plumbing inspector is often placed under 
the health office, although it is coming to be considered better practice 
to place this in the office of the superintendent of buildings. An 
inspector who has had practical experience as a plumber is needed 
for this work. He, like the veterinarian, need not necessarily devote 
his whole time to the work of the office but should be definitely 
associated with it. 

The organization which has been outlined is believed to be the 

smallest possible unit for complete and efficient health work. It can 

be enlarged indefinitely and its usefulness can be greatly increased at 

a much less than a corresponding increase in cost by the appointment 

of clerical, laboratory, and field assistants and by the permanent 

employment of the veterinary and plumbing inspector. In fact a 

complete city health department could be built about this skeleton 

by merely enlarging the different parts, but it is believed that it 

can not be further condensed without a distinct loss in some vital 

portion. 

COOPERATIVE MEASURES. 

The problem of local health administration reduces finally to a 
problem of finance. Given a sufficient financial support any prop- 
erly trained health officer can organize and maintain a health office 
equal to the most efficient city organization. It is obvious, however, 
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that tho minimum organization here outlined is necessarily beyond 
the financial resources of a small community. For the support of 
such an organization there should be an annual appropriation of from 
§10,000 to $15,000. Upon a per capita basis corresponding with the 
city appropriations of approximately 50 cents per capita per annum, 
this means a population of from twenty to thirty thousand people, 
which will be necessary to support such a health office. It is this 
financial feature more than any other which is responsible for much 
of the inefficient local health work of the present day. Furthermore, 
it is evident that if this minimum unit of organization were to be em- 
ployed by any small community the total work to be done in that 
community could not fully utilize the services of the organization. 

These conclusions lead logically to the idea of cooperative effort. 
It is apparent that if the size of the minimum efficient local health 
office is too great for the ordinary small community and can not 
be further reduced, then recourse must be had to some method which 
will enlarge the population unit to be served. In health work, as in 
no other field, cooperative effort is indicated. Epidemics are no 
respecters of township lines, milk and food supplies cross and recross 
such lines, and the constant mtercommunication of the people has 
already brought about a social and economic cooperation of which 
health authorities are bound to take cognizance. 

This feature has, it is true, received consideration in the organiza- 
tion of county and district health offices in some States, and the State 
health authorities themselves are supposed to view the health of the 
State as a whole and to direct local activities accordingly. None of 
these features, however, are sufficiently intimately connected with 
the local problem to furnish a satisfactory solution. A health officer 
of one town may, for example, become aware of a case of typhoid 
fever in a certain farmhouse, but may not be aware that milk from 
that farm is being sold to a second farmer who retails it in the next 
town. The health officer in the second town may in turn be aware of 
the milk situation, but not of the typhoid fever. Separately each 
may do his full duty until the subsequent epidemic discloses the facts. 
No State, district, or county oversight, as these are to-day adminis- 
tered, could have prevented this epidemic, but a consolidation of the 
two local health offices would surely have done so. 1 

Cooperation in health work is officially sanctioned in certain 
States, such as Massachusetts and New Jersey, but up to the present 
time no serious attempt seems to have been made to work out the 
problem in detail and to determine just how efficient it can be made, 

1 It is quite probable that the new public health organization of the State of New York, which provides 
for a uniform State sanitary code, a State public health council of advisory experts, and a staff of full-time 
sanitary supervisors appointed by the State under civil-service rules and having rather direct supervision 
over the work of the local offices, may prove an exception to the above statement. 
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or upon what basis of cost and of cost distribution. It can not be 
known without definite experiment just how large a community 
the minimum organization which has been outlined here can serve, 
nor is it at all probable that the maximum population that can be 
cared for by each subdivision of this unit will be found to be the 
same. Such a condition would necessitate the enlargement of the 
minimum unit to such a point that the work of each subdivision 
would fit naturally into the requirements of the population served. 
It has been pointed out already that an increase in the productivity 
in any subdivision may be made up to a certain point, with less 
than a corresponding increase in cost. 

There is further need of experiment to determine how the towns 
themselves will react to a new idea of this sort. In several instances 
that have come to the writer's attention the obvious benefits of 
cooperative effort in health work have been made secondary to local 
jealousies; and what appeared at first to be a bright prospect for a 
practical application of these ideas tailed because of local disagree- 
ment. 

Finally the experimental method must needs be applied to thi8 
problem to determine the all important question of costs. While 
it is possible to estimate salaries and general running expenses with 
some degree of precision it is apparent that such estimates are deserv- 
ing of but little confidence. Nothing but the application of a cooper- 
ative plan of this sort can make it sufficiently convincing to justify 
its further extension. While cooperation is frequently undertaken 
for the purpose of reducing running expenses the conditions in public 
health administration demand another viewpoint. Cooperation 
here is a means of providing a sufficient unit of population to pay 
for the services of an adequate health office. Under actual working 
conditions in most parts of the country the adoption of such a cooper- 
ative plan means a distinct increase in the cost of the so-called health 
work of the town. If this cost be reduced to a unit of efficient 
results, however, there is obviously real economy. 

With these matters in mind an experimental study of cooperative 
public health administration in small communities has been under- 
taken and will here be reported upon. This investigation presented 
three distinct phases. First, for the information of health authorities 
and others it seemed necessary and desirable to determine the proper 
composition and personnel of such an administrative unit as has here 
been described in outline. The question of the relative importance 
of various fines of activity as measured by actual saving of life and 
conservation of health and by the development of a sound public 
sentiment in the community seemed of paramount importance. This 
in turn has led to a study of the balancing of the various subdivisions 
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of the work and the workers against the other possible variable, popu- 
lation served. It will be seen how with a limited community to serve 
it has been necessary, in order to bring about a correct balance, to 
undertake partial service, such as milk inspection only, in a certain 
portion of the total community. This was done with a definite idea 
of developing each subdivision of the work to its maximum point of 
efficiency. 

The second important line of investigation was into the form of 
cooperative effort best suited to public health work. Local jealousies, 
petty town politics, and bitter opposition from those whose positions 
would suffer from such cooperation are as a rule sufficient to prevent 
the coming together of adjoining communities for the common good. 
It is necessary to offer such towns something more than a mere paper 
plan. A definite experience and a form of organization which has 
been modified to meet the varying demands made upon it until it has 
been molded to fit the situation are essential. It was believed that 
a definite record of such an experience would be the best possible 
argument against small objectors. If the proposed plan is one that 
has been well tried out and approved, the common sense of the people 
may be expected to assert itself sufficiently to carry through its adop- 
tion, while with a new and untried scheme, frankly admitted to be an 
experiment, successful introduction is almost an impossibility. 

Finally, the proposed investigation must have reference at all times 
to matters of cost. Whether the study itself shall, during the period 
of its experimental stage, be self-supporting is immaterial. If a suffi- 
cient amount of support can be obtained from the cooperating towns 
to give them a feeling of proprietorship in the plan, it matters not if 
outside funds are found necessary to carry it out in detail. It is 
essential, however, that the absolute costs of all services and also of 
miscellaneous expenses be compiled, not only in total but subdivided 
to show the cost of the various subdivisions of the work. Only upon 
a basis of cost per capita of population served can any intelligent 
discussion of this plan be made by other communities considering its 

adoption. 

THE TECHNOLOGY PLAN. 

Preliminary Period. 

The town of Wellesley, Mass., having a population in 1913 of 
approximately 5,500 in addition to some 2,000 students at Wellesley 
College and other educational institutions, had for some years previous 
to November, 1912, taken a stand in public health affairs somewhat 
in advance of the usual practice in small Massachusetts towns, in 
that a trained, full-time health officer had been employed. Mr. Cecil 
K. Blanchard, a graduate of the department of biology and public 
health of the Massachusetts Institute of Technology, had held this 
175 
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position and had organized his office to as high a point of efficiency 
as was possible with the limited means at hand. A laboratory had 
been installed and routine diagnostic examinations and chemical and 
bacteriological tests of milk and water supplies were made. Mr. 
Blancbard also served in the capacity of plumbing inspector and was, 
in brief, responsible to the board of health for its entire administrative 
work except the keeping of the minutes of the meetings. This was 
done by the secretary of the board. The board itself was composed 
of two local physicians and a business man and was unpaid except 
that a nominal payment was made to the secretary. The board held 
regular monthly meetings and special meetings when required. After 
deducting from the total health appropriation the cost of garbage 
removal, hospital charges for the care of cases of contagious disease, 
and other necessary expenses of the board, approximately $1,500 was 
available to cover the salary of the health officer and the general 
running expenses of the office and laboratory. 

The occasion of Mr. Blanchard's resignation, to take up more 
important work elsewhere, automatically brought into effect a 
recent State law placing plumbing inspectors under the State civil 
service and requiring practical plumbing experience as a prerequisite. 
Since the employment of the plumbing inspector was obligatory, 
under the State law, while that of health officer was optional, this 
raised a serious question of the board's financial abdity to again em- 
ploy a health officer. The matter was discussed with Prof. William T. 
Sedgwick, head of the department of biology and public health of 
the Institute of Technology and seemed to provide a suitable opening 
for a plan of cooperative health work which Prof. Sedgwick had 
long had in mind. A similar plan was already in successful operation 
in Massachusetts in the fields of education and of hospital mainte- 
nance. Dr. Charles E. North and the present writer had also given 
much thought to the development of the details of such a plan and 
had previously attempted to introduce it upon a practical working 
basis in certain groups of towns and cities in New Jersey. Inability 
upon the part of these communities to come to any definite agree- 
ment upon the matter of cost distribution had up to this time pre- 
vented its successful inauguration. By reason of this experience it 
was deemed inadvisable to attempt again to bring together a definite 
group of cooperating towns. Some new mode of procedure seemed 
to be essential to successfully initiate a cooperative movement. 

The whole matter was discussed with the members of the Wellesley 
board of health and the proposition made that the writer assume full 
charge of the administration of the Wellesley health office for a period 
of six months, utilizing for that purpose the available funds of the 
board and such additional funds as might be found necessary and 
could be secured elsewhere. It was proposed to handle this work 
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through, a small organization to be brought together for the purpose 
rather than through a single health officer, and the endeavor was to be 
made, during the six months' period of this agreement, to interest a 
sufficient number of adjoining towns in this plan to secure from them, 
individually and independently, appropriations sufficient to carry on 
the work for another year. By making each town a definite proposi- 
tion of a specified service for a specified sum of money without any 
reference to the services or price of services in other towns it was 
hoped to avoid the causes of earlier failures. 

It was fully realized that this organization would not be self- 
supporting during the first six months of its existence and that even 
during the subsequent year it might not be possible to secure a 
sufficient sum of money from the cooperating towns to place it 
upon a selfrsupporting basis. As the matter was properly a research 
or investigation, it was deemed proper to expend upon it a reasonable 
sum of money in order that the results of the research might be 
available for future organizations of a similar character. For- 
tunately the generosity of an anonymous donor had, for many years 
previously, supported the work of the Sanitary Eesearch Laboratory 
of the institute, this work having been carried out along many lines 
of public health endeavor. Permission was freely given to make this 
practical experiment in public health administration a part of the 
work of that laboratory and, if necessary, to suppqrt it in part from 
the laboratory funds. 

The organization at the beginning was of the simplest character. 
Mr. Franz Schneider, jr., an instructor in the department of biology 
and public health, consented to undertake the additional labors inci- 
dental to the duties of administrative officer of the Wellesley office 
and was relieved, in part, of his duties at the institute by several of 
his colleagues who volunteered to assist the work in this way. Miss 
Edith A. Beckler, instructor in bacteriology at Simmons College, was 
also sufficiently interested in the new work to give a portion of her 
time to it. She assumed charge of the laboratory and assisted in the 
management of the office. These two volunteers, with what assistance 
the writer was able to give, and with the assistance of a plumbing 
inspector engaged upon a job basis, started upon November 1, 1913, 
to develop a working organization. It became the writer's special 
duty to interest a sufficient group of towns and to make such business 
arrangements as would be necessary for continuing the work after 

May 1. 

Organizing the Group of Towns. 

Having thus organized the movement, two things were essential 
to success. It was necessary first and foremost to demonstrate, even 
with an imperfect organization, the advantage of expert treatment of 
board of health work, and it was further necessary to bring this matter 
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before the attention of the other towns so as to secure their cooper- 
ation. Anything that might have been lacking in the way of resources 
or assistance was more than made up by the activities and enthusiasm 
of the members of the staff, and it is due wholly to their untiring 
efforts that the advantages of the plan were so soon demonstrated. 
The organization and the work having been developed as far as the 
financial resources permitted and with a view to a much more com- 
plete development and a much more extensive handling of board of 
health work, various other towns were invited to look into this matter 
and to see if it appeared to justify their support. The work of con- 
vincing the town authorities that this service was worth while proved 
to be no small task. 

Unlike Wellesley none of these other towns had previously made 
any attempt to develop an active health office. Unpaid boards or 
boards receiving a nominal rate for their services were the rule. These 
boards were composed of three members, always with one or two local 
physicians, and their administrative work was handled in various 
ways or not at all. Plumbing inspectors, who" had long outgrown 
their usefulness, and who, in many cases, were able to retain their 
positions only because they had been appointed previous to the adop- 
tion of the State plumbing inspection law requiring civil-service 
appointments, were generally the most important paid agents of the 
board. As a rule the chairman of the board was detailed to act as 
administrative officer between meetings and it became his duty to 
receive notices of infectious diseases, attend to the placarding and 
isolation of the houses, or to the final fumigation and release from 
quarantine and to other routine matters which might be brought to 
his attention by the citizens. In one case the town clerk served as 
clerk of the board and attended to these matters. In another case a 
physician member of the board served as plumbing inspector. In one 
of the towns no board of health was in existence, but a new board had 
been elected and had not yet been organized. It became necessary 
to present the idea of the group system to the different members of 
these boards, some of whom would be deprived of certain small finan- 
cial returns by this plan, and to present it also before the finance 
committee of the town, sometimes before the board of selectmen 
themselves, and in two cases before the annual town meetings. 

As was anticipated, many difficulties developed. There was in 
the first place the legal question. It was not entirely clear just how 
the matter could be handled without very complicated legal pro- 
cedures and possibly without final recourse to the State legislature. 
Much thought was given to this question and a careful study of 
existing laws and powers of boards of health was made. As a result 
of this study and after consultation with Mr. George A. Sweetser, 
town attorney of Wellesley, a form of agreement was drawn up which 
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seemed to comply with the legal requirements and to accomplish the 
desired result, although in a somewhat indirect manner. The law 
permits a local board of health to employ agents with power to act 
for the board in all administrative matters, the board to approve 
the acts of its agents at its regular meetings and to have control 
over all appropriations and expenditures. 

The agreement which was finally devised was in the form of a 
contract between the board of health and the writer personally, 
in which the latter appeared in the r61e of general agent of the board. 
This contract provided that a definite sum was to be paid the general 
agent in the form of salary, and that for this sum the general agent 
agreed -to perform certain specified duties without further expense 
to the board. The general agent was further empowered, subject 
to the approval of the board, to employ a deputy agent and other 
assistants such as he might deem necessary for carrying out the terms 
of the contract, he to be responsible for all salaries of such assistants 
and for the running expenses of the office. A copy of this contract 
appears as an appendix to this report. This contract later passed the 
scrutiny of six town attorneys and seems to have fulfilled the legal 
requirements of the case. Although the personal nature of these 
contracts was a source of some embarrassment to the general agent 
when the suggestion was made, as it was upon more than one occasion, 
that a considerable profit was accruing to him, there did not seem to 
be any other satisfactory way out of the difficulty. 

A second difficulty which arose was as to the distribution of cost 
among the towns. This difficulty proceeded from several causes. 
In the first place, it could not be definitely ascertained just what the 
cost of the work would be. It was necessary to agree to do certain 
things, but the experimental nature of the work did not permit any 
precise estimate of the expense of this service. While there remained 
the possibility of cutting down the work to meet the available appro- 
priations, it seemed highly desirable to outline a thorough piece of 
administrative work, even though a deficiency were produced thereby. 
Another source of difficulty, lay in the fact that many of these towns 
had never made any but a nominal appropriation for board of health 
work, so that any demands made upon them appeared to be excessive. 
Finally the town authorities were naturally curious to know what 
other towns were being asked to give, and considered themselves 
the best judges of a fair distribution of expense. This matter had 
to be handled firmly, because in many cases existing appropriations 
were made use of in order to gain a foothold for the organization 
when it was realized that the sum of money involved would leave a 
serious deficit on the part of that town. While it might be possible 
to make up this deficit from other outside funds available, it would 
be highly undesirable to allow this meager appropriation to be used 
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as a basis for bargaining on the part. of the others. These-and count- 
less other minor difficulties were finally overcome, and satisfactory 
arrangements were made with six communities to take effect April 
1, 1913. 

These communities, in the order of their participation, were Welles- 
ley, Belmont, Framingham, Weston, Melrose, and Needham. The 
city of Melrose, having a population of 16,500, had a well-organized 
board of health, but lacked proper milk inspection. The services 
of the organization were, therefore, extended to Melrose only in 
that direction. Two months later the towns of Winchester and 
Canton placed their milk inspection in the hands of the organiza- 
tion. In the other five towns all of the work of the board of health 
was transferred to the office, except that in Framingham the exist- 
ing arrangement relative to plumbing inspection was continued, and 
the office had no financial responsibility for that work. A new by-law 
passed in Wellesley in May, 1913, removed the plumbing inspection 
from the jurisdiction of the board of health, placing it under the 
building inspector, where it properly belongs. In only two towns, 
Belmont and Weston, was the plumbing inspection a part of the 
work of the cooperative office. These contracts having been secured 
and the necessary bonds filed to make them legal, work was immedi- 
ately begun looking toward the placing of the organization upon a 
permanent and full-time basis. Diagram I shows the geographical 
relation of these eight communities in a purely diagrammatic manner. 
The distances by road from each town center to the central office 
and laboratory are given and the populations are indicated by the 
size of the squares. The latter have no relation to the areas of the 
towns. The geographical center of population of the groups is 
about 6 miles northeast of the laboratory and of the groups in 
which full service was rendered, 3 miles in the opposite direction. 
If the milk inspection represents one-third of the total service (which 
is approximately the case) then the combined center of population 
for all services rendered is approximately at the laboratory. 

Permanent Organization. 

Personnel. — Mr. Schneider's resignation from the instructing staff 
of the institute having taken place on March 15, his further partici- 
pation in the work was prevented. Mr. Eobert N. Hoyt was there- 
fore engaged as the administrative and executive officer of the new 
organization. Mr. Hoyt is a graduate of the institute in the depart- 
ment of biology and public health and had seen service in board of 
health work in the town of Summit, N. J., and later at Princeton, 
N. J., where he served as health officer and registrar of vital statis- 
tics. He came to the work, therefore, well equipped and with great 
enthusiasm for the new plan. Miss Beckler continued to devote 
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half of her time to the laboratory work until the close of the school 
year, when she gave up most of her work at Simmons College, and 
has since devoted practically her whole time to the work of the 
organization as bacteriologist and executive secretary. Mr. Thomas 
F. Harris, who had for several years been a plumbing inspector of 
the board of health of East Orange, N. J., and who was personally 
known to some of us to be an active and energetic worker, was 
appointed sanitary and plumbing inspector of the organization. 
Mr. Frederick Abramson, a graduate of the College of the City of 
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New York, was made assistant bacteriologist and collector of sam- 
ples. His services were also utilized in the sanitary inspection, 
fumigation, and miscellaneous outside work. Following Mr. Abram- 
son's resignation, Mr. A. P. Sturtevant, a postgraduate student and 
instructor at the institute, served in a similar capacity during the 
summer months, and the position was later filled by Mr. H. L, 
Shoub, sanitary bacteriologist, United States Public Health Service. 
Mr. Shoub' s detail upon this work was made by the Surgeon General, 
. United States Public Health Service, because of the general interest 
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and widespread possibilities which this public health experiment 
had developed. 

The writer was also permitted to remain in general charge of the 
work after entering the Public Health Service and up to the comple- 
tion of the first full year. The Public Health Service has, therefore, 
contributed materially toward the successful outcome of this work. 
As special problems necessitated additional help from time to time, 
other assistants have been appointed. Mr. Carl T. Pomeroy was 
engaged to make a special sanitary survey of Wellesley in connection 
with a fly and mosquito campaign, which was later undertaken, and 
Mr. P. S. Piatt was similarly engaged for a short time, in the summer, 
in market and dairy inspection. Arrangements were made to secure 
the part-time services of two stenographers, and janitor service was 
provided for at the main office and laboratory. Mr. Charles H. 
Houlahan, for many years town clerk of Belmont and clerk of the 
Belmont board, was retained to represent the organization locally in 
Belmont. 

Office equipment. — .The necessary office equipment included desks, 
a typewriter, bookcases, a set of standard reference works and sta- 
tionery. Another important item and one involving some consid- 
erable initial outlay, is that of printed forms and filing cases for 
records. It is impossible to give too much thought to the detailed 
preparation of record cards. Local requirements and added ex- 
perience bring about many modifications and it is almost always 
possible to improve existing forms. If it were not for the necessi- 
ties of the situation the proper time to prepare such forms would be 
at the conclusion of such an investigation as this one. It is not 
feasible to reproduce here the large number of forms that have been 
devised to simplify the office routine. They include milk and plumb- 
ing license applications, serially numbered blanks for the milk col- 
lector, with a detachable tag for the milk bottle and one for the 
dealer numbered to correspond, elaborate case cards to keep all 
information on cases of contagious disease, report cards for all the 
laboratory tests and examinations, nuisance cards, sanitary inspection 
cards, cards to accompany specimens sent in for examination, and 
numerous others. 

Laboratory equipment. — The next matter which called for serious 
consideration was the equipment of the laboratory. It was desired 
to keep this down to a minimum for satisfactory work. It was 
decided to obtain all. bacteriological media from the institute and it 
is considered quite proper to have resorted to this expedient to 
decrease the initial installation cost because similar organizations 
can now readily obtain media from educational institutions or from 
private laboratories in almost every section of the country. This 
provision made it unnecessary to install apparaus for the prepara- 
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tion and sterilization of media. The necessary glassware for the 
bacteriological and chemical work was provided and the equipment 
also included an analytical balance, and a 6-tube electrically driven 
and heated Babcock machine for milk examinations and a supply 
of chemicals. A detailed list of the necessary equipment for such a 
laboratory is given as Appendix II. 

Transportation and communication. — The question of transporta- 
tion was next carefully looked into, and it became obvious that in 
order to cover the territory some special means of transportation 
would have to be provided. An automobile costing $642, equipped, 
a motor cycle costing $255.75, equipped, and a second-hand bicycle 
costing $17.50 facilitated the transportation of the various members 
of the staff from place to place where their services were in demand. 
The automobile was used by the executive officer to enable him to 
maintain regular office hours at Wellesley and at Framingham, the 
two chief offices. Office hours at Belmont, the third central point, 
were maintained regularly by Mr. Harris as plumbing inspector and by 
Mr. Houlahan as clerk, and frequent telephonic communication with 
the central office kept the chief officer constantly informed of the 
situation in Belmont. He found it sufficient, therefore, to make 
occasional trips to Belmont without maintaining definite office hours. 
The towns of Weston and Needham flank Wellesley on either side 
and their work was handled entirely from the Wellesley office. 
Arrangements were made with the post offices so that all mail 
directed to the local board of health in either town was forwarded 
promptly to the Wellesley office and the addressed envelopes which 
were distributed to physicians and others in town for the purpose 
of communicating with the board of health were so addressed. The 
telephone number of the Wellesley office was also given in the local 
directory as that of these two boards, so that no difficulty whatever 
was experienced in combining the health work of these three adjoin- 
ing towns under one office. 

The entire matter of transportation involved a considerable loss 
of time in addition to the expense, and the geographical arrangement 
of the towns was not, in this sense, ideal. In considering the cost 
of this item of transportation, and, in fact, the cost and efficiency 
of the entire work, allowance must be made for this fact. The exact 
relationship of these six communities is indicated upon diagram I 
(p. 2497). Applying the results of this investigation to any other spe- 
cific case it will be comparatively easy to make proper allowance 
for this transportation item. 

The Year's Work. 

With this personnel and equipment the organization entered upon 
its active work on April 1, 1913. For the purpose of greater con- 
venience in the accounting, and also in order to systematize the 
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routine work, the entire work of the office was divided into six 
departments, known as administration, diagnostic laboratory, milk 
inspection and control, sanitary inspection and contagious diseases, 
plumbing inspection, and miscellaneous, respectively. This classi- 
fication, although somewhat arbitrary, has served a useful purpose 
and will be maintained in this discussion of the various departments 
of work. 

ADMINISTRATION. 

Under this classification there were grouped the major activities 
of the executrve officer, together with the incidental clerical and 
office work. Administrative work included general supervision over 
the other departments, care of the correspondence and relations with 
other officers of the town or State, keeping the vital statistics, includ- 
ing records of contagious diseases and death certificates, and the 
issuance of burial permits. 

All complaints of nuisances and requests for information came to 
the administrative office and were properly referred. Kecords of 
complaints, of action taken, and of the final disposition of the case 
were kept in a card system filed by street and number. Under this 
head also came the monthly reports to the boards, attendance on 
meetings of the boards, and the preparation and distribution of the 
minutes of those meetings. The keeping of the finances and accounts 
and the annual report of these accounts to the Massachusetts bureau 
of statistics upon prescribed forms also comprised a portion of these 
duties. 

Dealings with the public occupied no small amount of time. Many 
callers were received at the various offices and every effort was made 
to encourage such direct contact between the office and the public. 
To this end also considerable attention was given to matters of pub- 
licity. Newspapers were supplied with copies of the' regular monthly 
reports, with additional explanatory matter and with occasional 
news items. It was the policy also from time to time to prepare for 
publication more serious articles upon some aspect of public health 
work. 

Probably the most important connection with the public was 
obtained through the local physician. At the outset an endeavor 
was made to secure the appreciation and hearty cooperation of the 
physicians practicing in the various towns. With this purpose in 
view and realizing that all that could be done to simplify the labors 
of the physician in his dealings with the board of health would be 
appreciated by him, a neat telescopic box was gotten up, bound in 
green paper, and labeled plainly on the back, "Board of health." 
This box was of such a size that it would fit nicely upon any book- 
shelf, and it had pasted upon the inner cover a copy of the state 
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regulations relative to the reporting of communicable diseases, with 
a list of diseases which were notifiable. There was also a list of 
materials which the box contained when sent out and with which it 
should be kept supplied, and the address of the nearest laboratory, 
or substation of the laboratory, at which supplies might be secured. 
The box itself contained a complete assortment of all the necessary 
report forms with return stamped envelopes, a combination outfit 
for the taking of blood specimens for examination for typhoid fever, 
malaria, or for other purposes, and a sputum bottle for the collection 
of specimens for examination for the tubercle bacillus. It was 
deemed inadvisable to supply culture tubes for diphtheria swabs, since 
the medium dries up so rapidly. Provision was made for distrib- 
uting this and other materials supplied by the board, including those 
furnished by the State, such as smallpox vaccine, diphtheria anti- 
toxin, typhoid vaccine, and silver nitrate solution. These could be 
had at local substations, in accessible drug stores in the various 
towns. The druggists were glad to assist in this work, it being no 
doubt to their distinct advantage to serve as distributing points for 
supplies which the physicians were frequently obliged to call for. 
At these stations there were also kept a complete supply of forms, 
return envelopes, and various outfits for specimens. 

DIAGNOSTIC LABORATORY. 

At the three more important centers, namely — Framingham, Bel- 
mont, and Weston — these same substations were equipped with small 
incubators, electrically heated, into which serum tubes could be placed 
after having been brushed over with throat swabs from suspected 
cases of diphtheria. The local physicians were to see to it that the 
cultures were properly placed in the incubators and the light turned 
on and arrangements were made for the prompt sending of all such 
cultures to the laboratory the following morning. In this way speci- 
mens deposited previous to midnight could be reported upon by 
telephone before 10 a. m. the following day. Owing to delays in 
shipment and to the large volume of work handled at the State labora- 
tory, 48 hours was said to be the minimum time in which a report 
could be obtained upon a suspected diphtheria culture, so that this 
feature of the service was greatly appreciated by the physicians. 
The small incubators were about the size of an ordinary microscope 
case, heated with an 8-candlepower incandescent lamp controlled by 
a very simple metal thermostat spring and maintained a constant 
temperature quite satisfactorily. They were made especially for 
this purpose and cost about $7 apiece, complete. Current was 
cheerfully furnished by the local druggists. 

The provision for a large amount of diagnostic work which was 
made possible by this organization was found to be a feature of great 
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value in the routine administration of the office. In the first place, 
it gave a feeling of security that if any serious outbreak should occur 
in any of the towns the entire capacity of the laboratory was avail- 
able for that particular town and the office would further be in posi- 
tion to do much more thorough and effective work than in the case 
of a smaller laboratory in a larger community where the routine 
work practically utilized the resources of the laboratory. This extra 
equipment also made it possible to adopt preventive measures which 
upon several occasions proved to be exceedingly valuable. In one 
single isolated case of diphtheria which occurred about the beginning 
of this work over 24 throat cultures were taken and examined for 
possible evidences of a carrier. This precaution and the systematic 
examination of throats of contacts before admitting them to the 
schools was undoubtedly of great value. This was well illustrated 
in the case of a small epidemic of diphtheria which occurred in one 
of the towns and which was definitely traced to a child who had 
recently moved into that town from another where less rigid control 
had been maintained. This child had been in contact with the dis- 
ease but did not herself come down with it. She was able, however, 
to transmit it to a sister and to four or five playmates, one of whom 
died. The system of control which was exercised in the cooperating 
towns would undoubtedly have detected this carrier and prevented 
the further spread of the disease. 

In another instance four cases of diphtheria were reported in a 
private school. The throat of each pupil and teacher was examined 
at once and out of 69 examinations, two carrier cases were found. 
These were removed and the outbreak ceased. Again a small out- 
break of diphtheria in another town seemed to be related to a single 
milk supply, this information being derived from a study of the case 
cards which were promptly filled out with a complete history of each 
case. Investigation of the throats of all those handling the milk 
disclosed a mild unrecognized case among the milkers. He was 
removed and the premises thoroughly disinfected and the outbreak 
ceased. 

It is not often that such definite statements of the results of board 
of health work are possible. The similarity of such an organization 
to the fire and police departments has already been alluded to. No 
one can foresee what results would have happened had not energetic 
measures been taken at the outset. One can state, however, with 
some measure of assurance that, if our present views of the trans- 
mission of contagious diseases are sound, and if the history of past 
epidemics is any criterion of the future, then such measures as have 
been adopted would have prevented known epidemics in the past and 
in all probability they have definitely prevented epidemics which 
otherwise would have occurred in these towns. 
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There were made during the year 360 examinations of throat cul- 
tures for diphtheria, 80 preparations and examinations of sputum for 
tubercle baccilli, 70 blood tests for typhoid fever, 100 blood examina- 
tions for the malarial parasite, 25 Neisser tests and 6 Wassermans, 
a total of 641 diagnostic tests. A number of special tests and exami- 
nations were also made at the request of physicians. 

MILK INSPECTION AND CONTROL. 

Existing systems. — It was realized at the outset that some satisfac- 
tory system of milk inspection and control was most urgently needed 
in all the communities in the group. In Wellesley only had there 
been any systematic attempt at bacteriological control. In Belmont 
a beginning had been made in haying an annual inspection and 
analysis of all supplies made by an outside consulting laboratory. 
The State. Milk Inspection is confined to a physical examination of 
the stables and cattle and to occasional chemical examinations of 
milk taken in the open market. The various boards of health had 
appointed milk inspectors but their work at most did not exceed an 
occasional chemical examination. In most of the towns absolutely 
nothing was done. Winchester which came into the group later had 
made for one year monthly chemical and bacteriological examinations 
and had also had in force a very strict system of inspection of stables 
and cattle. 

The policy of milk inspection as it is carried out in Massachusetts 
by State and local health authorities is one that emphasizes the 
police duty of the office and antagonizes at the outset the producer 
and dealer. Duplicate sealed samples are regularly given to the 
dealer in accordance with the law and all the proceedings are taken 
with a view to subsequent prosecution. Formal instructions are 
given in writing in the form of an order. No attempt has heretofore 
been made, as far as the writer is aware, to develop the theory that 
the milk inspector should be of assistance to the producer and dealer 
while at the same time protecting the public. 

Publicity and competition. — After very careful consideration of the 
merits of this policy, it was decided to develop the milk inspection 
along somewhat different lines. In the first place greater emphasis 
was to be laid upon bacteriological results, these being indicative of 
general cleanliness and conditions of handling and storing the milk 
and thus having to do directly with its sanitary qualities. The mini- 
mum attention compatible with observance of the law was to be given 
to questions of adulteration and legal chemical standards, these 
referring to fraud rather than to public health and being sufficiently 
controlled by the State inspector. In the second place it was realized 
that an attempt to enforce standards of any kind could not be pro- 
ductive of the greatest good in the cleaning up of the milk supply. 
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The greater part of the milk supplied to these towns would come 
well within any reasonable bacteriological standard, and the problem 
was really one of improving the conditions of production and market- 
ing to a point which could not be defended in court proceedings. 

While there can be no possible doubt in the minds of health officials 
that a milk supply averaging 25,000 bacteria throughout the year 
is a very much safer supply than one averaging 250,000, yet there 
is very serious doubt whether such a legal standard would be wise or 
could be satisfactorily defended in court. 

In several places, notably and probably first in Montclair, N. J., 
by Mr. C. H. Wells, health officer, publicity has been resorted to to 
improve a milk supply. Since it did not seem wise to undertake to 
emphasize the police duties of the board in this connection, the 
alternative policy of publicity was decided upon. It was held that 
the duties of the board had been sufficiently performed if a safe and 
generally satisfactory milk supply were maintained. In addition to 
this it was believed that if the case were fully submitted to the 
consumer through the public press he would very quickly convince 
the producer and dealer that the cleanest and freshest milk would 
command the best market, and might at times command a better 
price than the average. 

It was further decided that the duties of the office as regards the 
processes of producing and handling milk should be advisory after 
the minimum requirements for a reasonably safe and clean milk had 
been complied with. Such regulations as those dealing with the 
cutting off of a supply upon "which a case of infectious disease has 
been reported, the stopping of the return of milk bottles from homes 
in which such diseases are prevalent, and the prevention of the 
refilling of bottles with milk carried in bulk were insisted upon. A 
single trip of inspection was made in order that the milk inspector 
might become acquainted with the conditions under which the milk 
was produced and a careful record and score were kept on file. 
Beyond this instructions were not issued to the producers, nor was 
any attempt made to improve the conditions of production except 
upon request. 

The results of the monthly examinations, both chemical and 
bacteriological, were communicated promptly to the dealer. They 
were also published in the daily press and were frequently com- 
mented upon editorially. Special contributions from the adminis- 
trative office to the press were always welcome, and in this way the 
entire subject was discussed with the consumer so that he might 
deal with it in an enlightened manner. This machinery having been 
set in motion it was very soon discovered that there was an active 
interest on the part of the various producers to improve their sup- 
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plies. The question was repeatedly asked; "What can I do to get 
up to the head of the column?" 

The matter of cleanliness and sanitation having thus been placed 
upon a definite commercial basis and the producer having been con- 
vinced that there was a cash value attaching to a good standing in 
the list, the milk inspector immediately assumed in the eyes of the pro- 
ducer a position which he had never before occupied, and his advice, in- 
stead of being grudgingly acted upon in his presence and immediately 
dismissed from thought after he had left the premises, was now eagerly 
sought and in most cases fully acted upon. On the part of the con- 
sumer there was an equally satisfactory interest shown. 

While it is undoubtedly true that a considerable portion of any 
community will take no interest in matters of this kind, there was a 
considerable public interest in the milk work which was done in these 
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towns. This interest was reflected in the daily press, in the many 
requests which were received at the office of the board for more com- 
plete information, and in a f ailing off of the business of certain dealers 
and a corresponding increase in that of others selling the cleaner milk, 
many of these changes being reported to the office by the dealers 
themselves. There were made during the year 1,323 bacteriological 
examinations and 1,029 determinations of fat and total solids by 
lactometer. Low lactometer results to the number of 505 were 
checked by evaporation of samples and direct weighing. 

Results. — The general average character of the milk supplies of the 
six communities which were in charge of the office throughout the 
entire year is indicated in diagram II. This is a composite plot 
showing the average number of bacteria per cubic centimeter in the 
entire milk supply of these six communities for each month of the 
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yaar. To one who is familiar with the very great increase in bacteria 
which occures normally in a milk supply during the summer months, 
frequently a ten-fold increase, the relation of the summer figures to 
those of early spring will indicate a distinct improvement in the con- 
ditions of handling the milk. This improvement, however, is more 
definitely confirmed in the results during the latter part of the year. 
Starting with 150,000 bacteria per cubic centimeter in April, the 
count rose to about 200,000 during the summer months and dropped 
to approximately 50,000 during the winter and up to the following 
April. The high result in January, 1914, was due to three samples 
out of the total of 88, and without these three samples the average 
figure would have been 40,000. These three producers were all again 
normal in February. 

A more detailed examination of the results used in making this 
average curve will be of interest. The average in April, 1913, 150,000, 
approximately, was made up of town averages ranging from 67,000 
in one instance to 519,000 in another. It is especially significant 
that the high figure was obtained in the town which had previously 
had no board of health whatever, and the low figure in the town in 
which bacteriological control of the milk supply had been in force 
for three years. The next lowest figure in the set, 85,000, was in 
the town which had had an annual examination of its milk supply 
made for several years past. 

Average figures do not, however, furnish all the facts necessary for 
a proper interpretation of the character of a public milk supply. 
They may, in fact, be quite misleading by covering up a few unsatis- 
factory cases or they may be too greatly influenced by one or two very 
high figures. It is equally important to know the distribution of 
results about the average. To this end diagram III has been 
prepared. 

This diagram shows the percentage of the total number of samples 
examined which contained less than specified numbers of bacteria. 
The small circles, squares, etc., refer to the six individual communities, 
and the solid curve drawn through them is a general average of the 
whole series. This curve shows, for example, that throughout the 
j^ear 30 per cent of the samples contained less than 10,000 bacteria 
per cubic centimeter; 51 per cent less than 20,000; 67 per cent less 
than 50,000, etc. Improvement is indicated by a displacement of 
this distribution curve to the right, increasing the percentage of the 
samples which fall below the specified limits. Such a distribution 
curve gives a very good picture of a milk supply and is far more sig- 
nificant than average results except where the latter are used for 
such comparative purposes as are indicated in Diagram II. To fur- 
ther illustrate the improvement which has taken place in the case of 
the milk supply during the year, two other curves have been drawn 
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upon Diagram III. The upper dotted curve shows the distribution 
of samples according to their bacteriological content during April, 
1913, and the lower dotted curve the same distribution one year later. 
Consideration of these two curves will show that in April, 1914, 56 
per cent of the sampl«s were below 10,080 as against 32 per cent one 
year previous ; similarly, 74 per cent as against 50 per cent were below 
20,000 and 86 per cent as against 67 per cent were below 50,000. 
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This showing is all the more remarkable when the uniformly good 
character of the milk supply as a whole is considered and especially 
so when it is recalled that the result has been obtained wholly through 
the policy of publicity and friendly coeperation with the milk pro- 
ducers themselves. 

For the purpose of more ready comparison Table 1 has been pre- 
pared showing the distribution of milk samples for the entire year 
and for the month of April in 1913 and in 1914. 
176 
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Table l.—Bacteriologic examination$ of milk. 



Bacteria less than— 


Per cent of samples bay- 
ing less than specified 
numbers ol bacteria 
per cable centimeter. 




Year. 


April, 
1913. 


April, 
1914. 


10,000 


30 
51 
07 
75 
84 
91 
95 
99 
100 


32 
50 
07 
85 
94 
100 


56 


20,000 


74 




86 


100,000 


94 


200,000 


98 




100 


1,000,900 




2,000,000 






3,000,000 













Pasteurization. — With the exception of the pasteurized supply 
furnished by the two Boston contractors and one other small supply 
the milk furnished in these towns was not pasteurized. The imports 
ance of a pasteurized supply in the prevention of epidemics is now 
too well recognized to require discussion. The supposed disad- 
vantages of pasteurized milk have repeatedly been shown to be with- 
out satisfactory bases, and sanitarians have generally recognized the 
tremendous public health value of pasteurized supplies. The 
importance of this has been especially impressed upon the cities of 
Massachusetts by two severe outbreaks of septic sore throat, which 
have occurred in recent years, one of which was upon a supply which 
was under most elaborate sanitary control and which approximated 
a certified milk standard.' The second of these occurred in one of 
the towns of the cooperating group previous to its entrance into 
this group. It was, in fact, this epidemic which drew the attention 
of its board of health to the importance of a properly-controlled 
supply. It had to be frankly admitted, however, that the things 
which were being done, although in themselves highly desirable, 
would not have prevented the epidemic. 

Sentiment seemed ripe here for a compulsory pasteurization ordi- 
nance. Plans were prepared for a central pasteurizing plant to l>e 
installed with either public or private funds and to which each of 
the dealers might bring his milk in the evening and, if he desired, 
see it bottled with his special device upon the cap. The milk was 
to be pasteurized during the night and returned to the dealer any 
time after midnight for delivery. 

Bottles would be brought back to the plant for washing. It was 
estimated that the saving in washing and bottling would more than 
offset the additional labor of an extra trip to the central station. 
The actual cost of the pasteurization was to be charged pro rata 
among the dealers at the end of each week. It was estimated that 
this cost would be somewhat less than 1 cent per quart and that an 
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additional charge of 1 cent per quart on all milk sold in the town 
would be amply justified. In this way both the dealer and consumer 
would receive benefit. With sueh a plant installed it was thought 
to be entirely justifiable to pawe a compulsory pas4eur»»g ordinance, 
leaving it optional with the dealer whetsltaer he uied the central plant 
or a plant of his own, satisfactory to the health authorities. This 
plan unfortunately was not put into force and still remains upon 
paper only. It is believed, h#wever, that it possesses merit and that 
eventually some Euch system wMl be enfere«d. Owing to the distance 
that lies between the adjoining towns in this movement it would 
not be feasible to attempt to utilize the resources of the coopera- 
tive organization in the €OMtru*tion and control of a central plant. 
Individual plants in each town, however, could very well be under 
the supervision of the health offiee, and with a continuation of the 
efforts that have already been mst«te toward the secumng of a clean 
raw milk such a system of pa5teu««iaison weuld result in a nearly 
perfect milk tupply and in a greait saving of life and m»»*y. 

Ordinances. — Two very in^wrtant matters have been developed 
here which call for a strengthening of the milt regsfeti*ns, a matter 
which it is proposed to ta&e up immediately. The lkense of the 
dealer should be made conditional upon his Sling with his application 
a complete list of his empkyees who have anything to do with the 
handling of the milk and of all the sources from which he purchases 
milk. There should be no restriction upon his making as many and 
frequent changes in these matters as he may desire, but the con- 
tinuance of his license should absolutely depend upon his promptly 
notifying the the board of any such change. Such a regulation is 
essential if the health officer is to be in position to take early action 
in the case of an infected or suspected mile supply. Having on hand a 
complete file of the employees engaged in handling the milk of the 
town, he notes at once, from his physicians' reports, the occurrence 
of contagious diseases among these people or among others of the 
same family name who may have associated with them. It is not 
only essential for him to have this information in connection with any 
particular dairy, but it is absolutely essential that he should be able 
to so cross-index his milk recards as to learn immediately if milk from 
this source is being sold to other dealers either in his own community 
or outside the town. Such a regulation would work no hardship upon 
the producer, and if he were supplied with proper forms for the record- 
ing of occasional changes he weuld without doubt be willing to com- 
ply fully with the spirit of the regulation. 

A second important matter which should be covered by strength- 
ening the existing regulations relates to the refilling of empty and 
unwashed bottles on the streets. Most of the milk in these towns is 
delivered at a very early hour, generally between 2 and 5 o'clock a. m. r 
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and it is practically impossible by direct regulation to prevent the 
refilling of unwashed bottles taken from one house and delivered to 
the next. The expense of bottles is a very heavy one upon the small 
dealer and he no doubt feels obliged to adopt this procedure to offset 
the careless habits of his customers in retaining bottles and at times 
putting them to various other uses. The dangers of refilling un- 
washed bottles are manifest. The history of epidemics shows 
more than one epidemic started in this way. It is a common practice, 
among Massachusetts dealers, at least, to cany in the rear of the wagon 
one or more large milk cans partially filled. It is usually offered in 
explanation that this is milk that has been purchased and is being 
taken back to the barn or milk which is to be sold to another dealer. 
It is impossible for the inspector to prevent the refilling of bottles if 
the practice of carrying milk in bulk be permitted. On the other 
hand it would work little hardship if a special trip had to be made in 
cases where milk is actually bought or sold in bulk This dangerous 
practice can only be stopped by making the presence of bulk milk on 
a wagon dispensing bottle milk "prima facie" evidence of refilling. 
Milk ordinances should be drawn accordingly. 

The system of milk inspection and control that has been adopted 
in this work will lead naturally to such a classification of supplies as 
has been recommended by the National Commission on Milk Stand- 
ards. 1 Here, again, however, the procedure will differ from common 
practice in that the demand for such classification will come naturally 
from the better grade of milk dealers who will profit thereby. 

Legal responsibility. — The question of legal responsibility on the 
part of the board of health or milk inspector for any damage done to 
established trade by the publication of analyses was raised in several 
instances. The matter was carefully considered and several legal 
opinions obtained. In one of the communities the attorney did not 
feel that the board of health was authorized by law to publish these 
results and therefore decided that individual members might possibly 
be held liable. In every other case a favorable opinion was received. 
The general theory seemed to be that, although specific authorization 
had not been conferred, the board was quite justified in making the 
examination under the general authority of the State law governing 
milk inspection, and that the results of analyses automatically became 
public property as part of the official records of the board. The board 
is ordered to make annual report of its doings and these results would 
properly be included in such annual report. Preliminary announce- 
ment of results, which are eventually to become public property, 
would seem, therefore, to be entirely justified and defensible. 

Regardless of the legal merits of this matter, it must be obvious that 
a milk dealer would hesitate before bringing suit against a public- 

i Reprint No. 78 from IT. S. Public Health Reports. 
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health officer for the publication of accurate data. It is essential, of 
course, that the data he ohtained by competent persons so that there 
can be no successful questioning of their truthfulness. 

SANITARY INSPECTION AND CONTAGIOUS DISEASES. 

Because of the similarity between these two kinds of effort, and as 
they are in charge of the same members of the staff, they have been 
grouped together. 

Sanitary inspection. — Sanitary inspection in the various towns has 
varied aeeerdiag to local needs. Where the available appropriation 
has justified the expense, a house to heuse survey of the town has 
been made by a sanitary inspector who has noted upon a suitable 
card the general sanitary conditions. Special note has been made of 
private wells, privies and cesspools, barns and stables, and the 
presence of garbage, ashes, or rubbish. These cards have b«m filed 
by street and number and furnish a valuaMe ready reference in case 
of complaints. They have also in some cae&s beea made the basis 
for a fly and nuisance map which will be referred to later. Special 
attention has been paid also to market e»n«fetions and s#me care has 
been given to the sanitary conditions of barber sh«ps. * In these eases 
it has been proposed, but not yet attejarpted, to issue to those shops 
and markets that have passed a satisfactory inspection a certificate 
in the form of a placard to be exposed in the window or behind the 
counter. This certificate will state that the shop has been inspected 
on such a date and found to be in satisfactory condition. This 
system would entail a monthly routiae;, inspection and, by again 
appealing to the consuming public, would soon bring about a Strang 
demand for these certificates of inspection. This in turn would 
place the sanitary inspector up©n the saiate plane as the milk inspector, 
namely, that of advisory expert whose advice would be sought and 
followed rather than avoided. The system would do away entirely 
with the necessity of compulsory enforcement of requirements siace 
the mere withholding of the certificate would be a sufficient penalty. 
There is no stronger force available to the health officer than appeal 
to enlightened public sentiment. Full explanation of the methods 
to be adopted through the public press would make every house- 
holder a sanitary inspector and would practically force the shop- 
keeper to conduct his business upon a high sanitary plane. 

In the rural sections the sanitary inspection has largely taken the 
form of advice relative to water supplies and sewage disposal. Here 
again the police powers of the board of health have been subordinated 
to its advisory and consulting duties. Examinations of wells and 
country water supplies, inspection of drainage systems, and reperts 
upon the matter have been greatly appreciated and "encouraged. 
Advice has also been given in several instances on general systems of 
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town drainage, upon the proper disposal of garbage and ashes, upon 
the location and care of piggeries, and upon stable ordinances. The 
sanitary inspection has also included inspection of schools in coopera- 
tion with the school physicians, and tests of ventilating systems and 
advice relative thereto. It should be extended to a similar super- 
vision over other public buildings, including public halls and churches. 
In one town the organization was fortunate in being able to assist in 
a tuberculosis survey carried out under the auspices of the Massa- 
chusetts Association for the Prevention of Tuberculosis. The agents 
of this association furnished the health office with valuable data upon 
housing and general sanitary conditions and a follow-up campaign 
was inaugurated which led to a marked improvement in these 
conditions. 

The care of contagious diseases. — The usual routine procedures were 
adopted in the care of contagious diseases, but promptness and thor- 
oughness were the watchwords. The health officer or his deputy vis- 
ited each case immediately after it was reported, saw that proper fa- 
cilities for isolation existed, or had the case removed to a hospital. A 
complete history of the case was made at this time upon a special card 
devised to bring out all important facts. Two important aspects of 
the case were always in view — its origin and the possibility of its 
spread. Every detail of the history was carefully studied with a view 
to tracing the infection backward. It has already been shown with 
what success this procedure has been followed in two cases. 

In case of home isolation a bottle of liquid disinfectant was distrib- 
uted in each case without charge and instructions were given for its 
use. Emphasis was laid upon bedside disinfection varying in meas- 
ure according to the character of the disease, and the case was visited 
at sufficiently frequent intervals to see that instructions were being 
carried out. Terminal fumigation was resorted to, but only because 
of long-established custom and in order to avoid prejudice against the 
new organization. It is sincerely hoped that this expensive and time- 
consuming operation may be entirely dispensed with, as the benefits 
derived are without doubt entirely incommensurate with the cost and 
labor involved. On the other hand, it is believed that much good 
can be accomplished by the use of liquid disinfectant about the bed- 
side and in the washing of the hands, clothing, and dishes which have 
come into immediate contact with the patient. 

It has been felt that there is strong need for more scientific informa- 
tion upon the period of infectivity, especially in the children's dis- 
eases, and upon the proper period for quarantine. In the absence of 
such information, however, it has been the policy in this work to 
adopt rather extreme measures, although realizing that in many cases 
unnecessary hardship was involved. It was thought best to work. 
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possible hardship upon the individual for the general safety of the 
community. 

PLUMBING INSPECTION. 

Plumbing inspection was carried out in only two of the eight com- 
munities, although the office had charge of this work in a third town. 
The duties of the plumbing inspector refer largely to the financial 
protection of property owners and to the prevention of fraud upon the 
part of the plumber. Inefficient plumbing is no longer regarded as 
a serious menace to the public health. The work of this department 
comprises merely the testing of new plumbing, including additions 
to existing systems. Although this work involved a considerable 
expenditure of time and money, and led to more complaints of viola- 
tions than any other department, it involves no features of special 
interest and has no practical bearing upon the public health aspects 
of this experiment. It is earnestly to be hoped that the work of the 
plumbing inspector may in general be completely removed from the 
jurisdiction of boards of health and assigned to the inspector of 
buildings, where it properly belongs. 

MISCELLANEOUS WORK. 

In addition to the work which has been classified under the jfore- 
going heads much work of a special character has been undertaken. 
It is believed that an organization of this kind should have available 
time and funds for the prosecution of purely research work, such as 
the investigation of special problems that may have important local 
significance but which have not come to the attention of the outside 
investigator. Many problems of this kind have appeared in the 
course of this work, and it has been impossible to deal with the 
majority of them because of the pressure of more immediate matters. 
Some study, however, has been given to the matter of solubility of 
lead in a deep well water supply in one of the towns, to the laboratory 
diagnosis of whooping cough based upon recent discoveries relating 
to the organism of that disease, and to the significance of special organ- 
isms in milk. Some work has also been done upon various sediment 
testers for milk, and upon sediment standards. 

Mosquito work. — Special funds were provided from private sources 
in two of the communities served to be applied to the extermination 
of mosquitoes. In both of these cases a mosquito survey was inaug- 
urated and maps of the towns prepared showing all major breeding 
places which could not be readily eliminated. Crude oil was sprayed 
upon standing surface waters that could not be otherwise treated, 
and the standing water in catch basins was similarly sprayed. Minor 
nuisances were referred by a courteous note to property owners with 
a request that they be eliminated and an offer on the part of the 
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board of health to do the work at cost with the estimated cost thereof. 
The letter also diplomatically referred to the powers of the board to 
regulate the nuisance referred to, but it was found that the appeal 
to local and personal pride was in most cases sufficient. Still smaller 
sources of mosquito breeding, such as tin cans, were destroyed by the 
inspectors. Although the funds for this puq^ose were exceedingly 
limited, an appreciable amount of good resulted, and it became pos- 
sible to determine the cost of a more comprehensive campaign for the 
present year. Such a campaign was recommended in both instances, 
and a special appropriation of $500 has been made in one case. 

Antifly crusade. — Private funds were subscribed in one instance by 
local societies for an antifly crusade. A "Cleaner town movement" 
was organized under the auspices of the two principal clubs, men's 
and women's, and with the indorsement of the local board of health. 
Special literature was gotten out, and the local press was made use of. 
A large map of the town was prepared showing in different colors the 
various sources of fly breeding, such as garbage and refuse heaps, 
manure piles, privies, and cesspools. This map, prepared upon a 
large scale with full explanation, was exhibited for one week at a time 
in the principal drug stores of the town and led to much public discus- 
sion and a great deal of good. By the encouragement of such a move- 
ment, inaugurated by agencies other than the board itself, a tremen- 
dous popular impetus is given. The people feel a personal proprietor- 
ship in such a movement, and each person so interested becomes a 
virtual agent of the board in a general program of public enlighten- 
ment. 

Publicity. — An exceedingly important part of any compaign for 
improved public health administration is a full knowledge on the 
part of the people of just what is going on. The general popular 
interest in public health matters existing at the present day makes it 
possible to secure all the space that is desired in the local press for the 
discussion of such matters. The practice was early inaugurated of 
communicating to the press the outlines of projected work and the 
results of work that had been completed. 

In this way the work of the office was well advertised and much 
talked about. It became a matter of great public interest and so 
long as results were being produced satisfactorily this public interest 
was a tremendous influence for good. In one town the election of a 
new town government upon an economy program seriously threatened 
the work. The selectmen publicly and privately questioned the 
desirability of anything of the kind and advised a return to the old 
unpaid board of health. It was even stated that a lot of new ideas 
were being tried out by inexperienced men and that questions of 
personal profit were largely at the bottom of the interests of the new 
organization. There can be no doubt that the political methods 
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employed by these so-called economists would have entirely suc- 
ceeded in undermining the work of the hoard and in completely 
eliminating appropriations for the succeeding year were it not for 
the widespread public approval of the work and an urgent demand 
for its continuance. This demand became so pronounced that all 
opposition ceased automatically. 

THE ACCOUNTING SYSTEM. 

Since the chief aim of this work was to demonstrate experimentally 
that a group of small communities could within reasonable cost 
obtain the same sort of expert board of health administration that is 
available to larger cities it became an important matter to keep 
careful records of the cost of the work. For this reason much more 
elaborate cost-keeping accounts were maintained than would usually 
be found necessary. The expense of the accounting itself therefore 
has not been charged against the work as a legitimate operating 
expense. 

Since all financial transactions involved in this work were cash 
transactions the cash book furnished the basis for tho accounts. 
Incomes were credited directly to the towns, expenditures were in 
most cases charged directly to one of the six departments of work 
that have been outlined. In addition to these six job accounts and 
for the purpose of more detailed information upon certain special 
items, ledger accounts were also opened with "Stock and fixtures," 
"Salary," "Printing," "Automobile and motor cycle," and "General 
unclassified expense." Expenditures for apparatus of a permanent 
character such as permanent laboratory equipment or the automobile 
were charged to stock and fixtures and at the close of the year a 
proper depreciation credit was made on this account and charged to 
the suitable job account or to the automobile account as the case 
might be. At the end of the year the salary, printing, automobile, 
and general expense accounts were closed by distributing their 
balances among the six job accounts. In order to make this dis- 
tribution properly, daily time and expense accounts sheets were kept 
over certain characteristic months showing the distribution of the 
worker's time among the six classes of work and among the eight 
cooperating communities. A similar record was made of the auto- 
mobile mileage. Upon the basis of these time cards the salary items 
properly chargeable to the six divisions of work were estimated and 
the salary account distributed in accordance with this estimate. The 
entire expenses of the automobile and the motor cycle were similarly 
distributed. 

Finally, the time sheets served as a basis for the distribution of 
certain of the job accounts among the eight communities. It was 
assumed for this purpose that in the case of administration, sanitary 
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inspection, and contagious diseases and general studies the distribu- 
tion of the total expenses in these departments, including salary, 
should properly be made on the basis of the corresponding salary 
distribution indicated by the time cards. In the case of the diag- 
nostic laboratory, milk inspection and the plumbing inspection, a 
more definite basis for distribution was to be had in the total amount 
of work performed for each of the communities. The average time 
required in making each of the various diagnostic tests was deter- 
mined from a careful record over stated intervals and the entire 
expense of the diagnostic work was distributed in accordance with 
the respective numbers of tests of each kind made for each com- 
munity. The expenses of milk inspection were similarly distributed 
upon a basis of total number of samples collected and examined 
except that the automobile expenses of collection were distributed 
upon a basis of mileage involved. In order to bo fair to the outlying 
towns all automobile mileage between towns was charged to general 
expense. 

The books show, therefore, the cost of each town's work and form 
a valuable exhibit in the preparation of estimates for the ensuing 
year. As this matter is one of purely local interest it will not be con- 
sidered here. There is also shown the cost of each of the six depart- 
ments of work. The character of the work undertaken in each of 
these departments has already been described somewhat fully in 
order to give significance to the cost figures. In addition there is 
special information given on the cost of salaries, printing, and trans- 
portation by automobile and motorcycle, while the stock and fixtures 
account is carried to the final balance sheet as an asset. The town 
accounts show the profit or loss in each individual case and these, 
together with the cash balance and accounts receivable and payable 
at the end of the year, and the capital account showing funds bor- 
rowed, or otherwise provided, for the purpose of the work, complete 
the final balance sheet. Matters of capital account, profit and loss, 
and individual contributions from the towns will not be shown at this 
time. The chief interest in the present presentation lies in the 
actual expenses of the work. 

For the purpose of making this presentation as fair as possible the 
entire period of this work has been divided into two subperiods 
designated the "Organization period" and the "Full-year period." 
The first period extends from November 1, 1912, to April 1, 1913, 
and comprises that period in which the organization was being gotten 
together and in which only the town of Wellesley was contributing 
toward its expenses. Owing to the unusual character of the work 
and the incomplete nature of the organization the expenses of that 
period are of little significance. From April 1, 1913, to April 1, 
1914, the organization was fully developed and six communities were 
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contributing to its income. Two months later the towns of Canton 
and Winchester intrusted their work of milk inspection to the office. 
Financial results. — The important features of the accounts have 
been summarized in Table 2. 

Table 2. — Detail summary of costs of each service, with populations served, per capita 
costs, and percentage distribution of costs by services (per capita) and by various cost 

items. 





Costs of service. 


Popula- 
tion 
served. 


Cost 

per 

capita. 


Percent- 
age of 

total per 
capita. 


Service. 


Salary. 


Commu- 
nication. 2 


Kent. 


Supplies. 


Total. 




$1,500.67 
452. 16 

1,469.25 

680.31 
313.32 
309.29 


$990.98 

3.62 

151.59 

13.84 
65.93 
175. 65 


$100.00 
100.00 
100.00 


$322.10 
123.96 

406.69 
164.69 
159. 46 


$2,591.65 

877.88 

1,844.80 

1,100.84 
543.94 
644. 40 


32,650 
32,650 
62,016 

32,650 

8,385 

32,650 


$0,079 
.027 
.030 

.034 

.065 
.020 


31 


Diagnostic laboratory 

Milk inspection and control- 
Sanitary inspection and 

contagious disease 

Plumbing inspection 


10.6 
11.8 

13.3 

25.5 
7.8 






Total 


4,725.00 


1, 401. 61 


300.00 


1,176.90 


7,603.51 




.255 


100 








62.2 


18.4 


3.9 


15.5 


100 

















1 Office duties, consultation, records, statistics, monthly reports to each board, board meetings, publicity, 
general supervision, etc. 

2 Includes transportation, auto and motorcycle expenses, telephone, postage, and express. 

Note.— Services were rendered to the various communities as follows: Administration, diagnostic labora- 
tory, sanitary inspection and contagious disease, and miscellaneous: to Belmont, Framingham, Wellesley, 
Needham, and "Weston. Milk inspection; to the above and Canton, Melrose, and Winchester. (Canton and' 
Winchester were served for only 10 months; the populations have been corrected accordingly.) Plumbing 
inspection; Belmont and Weston. 

In this table the six departments of service have been set out and 
against each department will be found the total cost of this service 
for the year subdivided into items of salary, communication, rent, 
and supplies. The item, communication, includes all transportation 
whether by automobile, motorcycle, bicycle, or railroad. It also 
includes telephone, postage, and express. The rent item is a book- 
keeping charge which was credited to the town of Wellesley for rent 
of the office and laboratory furnished by the town. The total costs 
of these various services are not directly comparable since the popu- 
lations are not identical in the several cases. It has previously been 
pointed out that in order to obtain a proper balance between the 
work of the various departments so that each might be fully developed 
to an efficient point, partial service was undertaken in certain towns. 
Table II finally shows, therefore, the actual populations served in 
each case and the actual cost per capita of population served. 

These costs are strictly comparable. For more ready reference, 
however, the last column shows these same costs reduced to a per- 
centage basis. The costs of administration may appear unduly high, 
but this is only apparent. A more precise system of accounting 
would distribute many of these costs over the other departments 
because of the general advisory character of that which we have 
classified as administration. The item of plumbing inspection is 
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undoubtedly too high, owing to the comparatively small community 
served. Plans had been formulated for including an additional 
6,000 population within this group which would have materially 
reduced the per capita cost, but these plans miscarried following the 
adoption of a new building code on the part of the town in question 
which removed the office of plumbing inspector from the jurisdiction 
of the board of health. 

These cost per capita figures are of interest in showing the low cost 
of efficient board of health administration. Less than 6 cents per 
capita covers the expenses of the diagnostic laboratory and milk 
inspection and control and less than 10 cents will include with these 
sanitary inspection and control of contagious diseases. The items 
listed under miscellaneous included fly and mosquito campaigns in two 
communities, special follow-up work in connection with an anti- 
tuberculosis crusade, ad rice on water supplies, sewage disposal, and 
many other matters. The total expense of approximately 25 cents 
per capita (19 cents exclusive of plumbing inspection) is of interest 
in comparison with the cost of city board of health work previously 
given. These are shown on page 2483 to range from 13 cents to $1.75 
per capita per annum with an average in all cities over 200,000 popu- 
lation of 46 cents per capita per annum. 

Exclusive of plumbing inspection, one-half of this amount would 
provide, in the case of these towns, for the fully developed board of 
health organization which has been outlined as the minimum efficient 
unit, including, in addition to the present staff, two district nurses 
and the services of a medical and a veterinary advisor. 

A perusal of these costs and results will readily convince anyone 
versed in public-health affairs that these funds have been well spent 
and that the effort and expense have been worth while to the com- 
munity. There might be some question, however, of the feelings of 
the average citizen. It is especially gratifying to note, therefore, 
that in every single instance this work was continued for another 
year, although in half of the towns it was necessary to ask for increased 
appropriations. In the small Massachusetts towns, with their annual 
town meetings, matters of this kind are rather fully discussed and in 
order to obtain the continued support of the community such work 
must have undoubted and well proven merit. No better test of the 
satisfactory character and reasonable cost of the service could be 
devised than the submission of these questions to a New England 
town meeting. No more gratifying result has been obtained in the 
whole 18 months work than the unanimous indorsement of this 
movement bj T the citizens of the 8 communities, as shown by their 
determination to continue it for another year, and, in many cases, 
to enlarge its scope and to support it with more generous appropriations. 
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CONCLUSIONS. 

It was stated earlier that this work was experimental in nature 
and that there were three phases of the investigation upon which 
it was desired to obtain certain definite information. These phases 
were, first, the relative importance of the major lines of board of 
health work and the proper balancing of these efforts to give the 
maximum of results with a given expenditure of public funds; sec- 
ond, the determination of the form of organization and cooperative 
effort best adapted to local conditions, political, financial, and other- 
wise; and, third, the cost of efficient board of health administration 
after the work had been properly balanced and adapted so that each 
of its divisions was receiving a degree of attention justified by the 
public health requirements. 

The first and last of these matters may well be discussed together. 
The positive results of administrative board of health work are meas- 
ured by the prevention of disease, the development of a sound public 
sentiment, and the elimination of public nuisances which may only 
secondardy affect the public health. Measured by these standards, 
that work which has here been classified under "Administration" 
has done much toward the development of public sentiment and has, 
of course, been essential in the proper organization and supervision of 
the entire work of the office. The "Milk inspection" and "Sanitary 
inspection," supplemented in each case by the work of the laboratory, 
have also given definite and positive results. In the one case the 
actual improvement in health is indirect and not capable of definite 
demonstration, but potential danger has at least been reduced. In 
the other case outbreaks of disease have been definitely prevented. 

In these divisions of the work results have been obtained which are 
apparently well worth the cost, and the distribution of cost is prob- 
ably very closely representative of the importance of each. In 
actual demonstrable results the work of the diagnostic laboratory 
has apparently done more to ward off disease than has that of the 
milk control. As the latter is a matter of progressive improvement, 
it might be well to contemplate a reduction of the milk work to a 
bimonthly basis in those sections where the supplies are satisfactory, 
and a corresponding increase in the work of the diagnostic laboratory. 
Additional tuberculosis work, the more complete following up of 
typhoid-fever convalescents, and a systematic search for malarial 
foci suggest -themselves as fruitful lines of advance. The plumbing 
inspection, from a public health aspect, is not worth what it has cost. 
In the miscellaneous division, the work of fly and mosquito suppres- 
sion alone justifies the costs which have been recorded. This would 
be true even if public enlightenment were alone considered. 

It will be observed that the work of balancing these various depart- 
ments, so that each shall be developed to a maximum of efficiency, has 
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necessitated a variation in the populations served in the several cases. 
A population of about 60,000 was necessary to fully develop the ca- 
pacity of the organization in the work of milk control. For a complete 
service in one group, therefore, a population of not less than 60,000 
people represents the most efficient unit of population. Upon this 
basis the work of the administration, diagnostic laboratory, sanitary 
inspection and contagious disease, and miscellaneous departments 
would have to be doubled. Since this can be done by the employment 
of assistants the per capita charge for this work in a community of 
60,000 people would be materially reduced. Without including 
plumbing inspection it is estimated that this charge would not exceed 
17 cents per capita per annum. The inclusion -of two district nurses 
would increase the cost to approximately 21 cents per capita. 

As to the best form of organization, this will naturally vary from 
place to place, depending upon local political and financial conditions. 
There are many difficulties in the way of a mutual consolidation aaong 
small town boards of health. Some of these have already been pointed 
out. They can possibly be overcome in some cases, and a cooperating 
group composed of the presidents or executive officers of each of the 
individual boards is not at all impossible. Distribution of cost upon 
a population basis seems to be the best procedure in such cases. Al- 
though the sparsely settled communities lead to the greater expense in 
the transportation iteaa, this is largely offset by certain additional 
sanitary problems in the more thickly settled communities. It will be 
necessary in such a case for the consolidated board to have a eertain 
appropriation immediately available, which appropriation shall be 
replenished from time to time from the various town treasuries. This 
procedure involves much more complicated financial arrangements 
than are involved in the immediate dealing of the individual town 
with one individual in charge of the work. The financial aspects will 
have to be worked out to meet local requirements. 

A second possibility is that a central State authority may be em- 
powered to organize these local offices and to assess the eost in an 
equitable manner among the cooperating towns, or that educational 
institutions may similarly serve except in an advisory capacity. 

Again it would be quite feasible, and in most cases highly desirable, 
to consult expert advice in the organization of a cooperative health 
office and in the preparation of a schedule of expense and its proper 
distribution. This plan would assure the nomination of properly 
qualified workers in the various branches and greatly simplify the 
initial work of organization. The profession of consulting sanitarian 
is one which is already recognized and which will become better 
known in the near future. 

Finally, it is believed that in many places this work may well be 
undertaken wholly under private auspices, as was virtually done in 
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this case. This provides by far the simplest arrangement, financial 
and otherwise, places the burden of organization upon one who knows 
how to deal with it and fixes the responsibility in a most definite and 
satisfactory manner. If no better plan is possible, it would be far 
better to intrust the important work of board of health adminis- 
tration to a competent consulting expert in those lines than to forego 
entirely the benefits of a cooperative organization. 

SUMMARY. 

The local health office in the smaller communities is the most 
essential and least efficient part of the present-day public health 
machine. The highly specialized character of public health work 
and the financial inability of the smaller community to support a 
properly trained health organization are in large measure responsible 
for this condition. 

Consolidation of adjoining communities in a cooperative health 
office will provide a sufficient population to support the requisite 
minimum organization for efficient health work at a per capita charge 
much less than that usually imposed in the larger cities for work of a 
similar character. 

The detaUs of such a cooperative effort inaugurated among certain 
Massachusetts towns by the officers of the depaitment of biology and 
pubiic health of the Massachusetts Institute of Technology are given. 

This work was assisted by the Surgeon General of the United States 
Public Health Service through the detail of a sanitary bacteriologist 
and through the devoting of a portion of the writer's time to the gen- 
eral supervision of the work since October 1, 1913. 

An organization comprising an administrative officer, a bacteriolo- 
gist and secretary, a sanitary and plumbing inspector, a field assistant, 
and two clerks served a population of 32,650 in all departments of the 
work except plumbing inspection (a population of 8,385 being served) 
and an additional population of 30,000 in milk inspection and control, 
at a cost of $7,603.51 for the year. 

The output of such a health office can be increased by the appoint- 
ment of assistants at less than a proportionate increase in mainte- 
nance costs. 

The prompt measures taken in the preliminary investigation of 
every case of contagious disease, backed up by the findings of the 
diagnostic laboratory, have, in at least two cases, prevented serious 
outbreaks of contagious disease and would undoubtedly have pre- 
vented a third outbreak and one death had they been in force in a 
neighboring town from which a carrier case was imported. 

The average bacterial content of the milk supply has been reduced 
by approximately two-thirds without any restrictive measures hav- 
ing been imposed upon the producers themselves other than those 
already in force. This has been done by a systematic laboratory 
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control of the milk supply embodying monthly chemical and bac- 
terial analyses, by a policy of publicity, and by helpful, constructive 
criticism given to the producers upon request. The improvensent 
is of especial significance in view of the generally good quality of 
the milk supplies in question. Starting with 32 per cent of the 
individual supplies below 10,000 bacteria per cubic centbaeter and 
50 per cent below 20,000, one year later 31 per cent were below 
5,000, 56 per cent below 10,000, and 74 per cent below 20,©GQ. 

Prompt and energetic measures were adopted in the control of 
contagious diseases, every effort being made to locate the initial 
source. 

Campaigns for mosquito and fly suppression were carried through 
successfully. 

An accounting system, showing full details of the costs of this 
work, was employed. The work of the diagnostic laboratory and 
the milk inspection and control cost approximately 3 cents per 
capita per annum each, and the work of sanitary inspection and 
control of contagious disease cost slightly more. The total cost of 
the work, exclusive of plumbing inspection, was 19 cents per capita 
per annum. 

A population of about 60,000 would develop each of the various 
subdivisions of the work to a point of maximum efficiency and 
could support the work of a complete organization, including two 
district nurses and medical and veterinary advisory services, at a 
per capita cost (exclusive ©f plumbing inspection) of one-half the 
average cost of board of health work in the large cities of the 
United States. 

Such a cooperative office may be organized among the towns 
themselves, through the initiative of State or educational authori- 
ties, or under the direction of a consulting sanitarian, or it may be 
conducted entirely by an outside consulting office specializing in 
public health work. 

APPENDIX 1. 

Agreement made this 1st day of April, 1913, between Earle B. Phelps, of Melrose, 

Mass., and the town of , a municipal corporation in the county of and 

Commonwealth of Massachusetts. 

Earle B. Phelps agrees to act as the general agent of the board of health of the town 
of • — and to perform for said board the following duties: 

The duties of executive and administrative officer, is so far as the board ehall direct; 
the duties of bacteriologist, of milk inspector, of sanitary inspector, of plumbing 
inspector, and of disinfector as these duties are understood and interpreted by the 
board and as they are further described in part in a letter from said Earle B. Phelps 
to said board of health, dated March 18, 1913, a copy of which is attached hereto and 
made part of this contract. 

It is agreed between the parties hereto that the said Earle B. Phelps may perform 
the said work through assistants or others who shall be satisfactory at all times to 
said board of health and who shall be appointed by said board of health, as the official 
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agent, milk inspector, plumbing inspector, or other agent of the said board or town, 
if such appointment be necessary to carry on the work of said board. Said appointee, 
however, to receive no salary whatever except such as may be paid to him or them by 
said Earle B. Phelps. The services to be performed by the said Earle B. Phelps 
and his assistants hereunder to be performed to the satisfaction of the said board of 
health at all times. 

For all the services to be performed hereunder the said town of agrees to 

pay the said Earle B. Phelps the sum of • per annum, payable in monthly 

installments of as near as may be practicable on or about the 15th of the month, 

but the time of payment shall not be deemed to be of the essence of this contract. 

In case any of the work shall be performed by-said Earle B. Phelps through assist- 
ants or employees the said Earle B. Phelps agrees to make such arrangement or agree- 
ment with reference to such assistants or employees and their compensation as may 

be satisfactory to said board of health, and so that the payment of per month 

hereinbefore referred to shall be in full for all services of said Earle B. Phelps or said 
assistants or employees. 

The said Earle B. Phelps agrees to give bond in the sum of $1,000 with sureties 
satisfactory to the board of health conditioned for the faithful performance on his 
part of all the terms and provisions of this contract. 

This contract shall remain in force for 12 months from date hereof and thereafter 
for successive terms of 12 months unless said Earle B. Phelps or the said town of 

— shall by one month's notice in writing prior to the expiration of any such 

12 months' period terminate this contract and upon such notice this contract shall be 
terminated. 

The services contemplated by this contract shall include services to be rendered on 
Sundays or holidays, as the work of the board may require. 

In witness whereof the said Earle B. Phelps has hereunto set his hand and seal, and 
the town of has caused these presents to be executed by its board of health here- 
unto duly authorized the day and year first aforesaid. 

Witness: 

Town of ■ 



By 



Board of Health. 

A letter of proposal containing more specific details of the nature 
of the work was made a part of each contract. This letter was 
adapted to each local condition and necessarily varied in the different 
cases. The letter which outlined the work to be done in Belmont was 
as follows: 

Mahch 18, 1913. 
Board of Health op Belmont, Mass. 

Gentlemen: I have given careful consideration to the work of your board with ref- 
erence to the possibility of my undertaking certain duties connected therewith. I 
now beg to make the following offer: 

In connection with similar work in other towns, I am prepared to undertake for you 
the following specific duties as far as they are included under the duties of the Board 
of Health of Belmont: 

Executive and administrative. — I propose to carry out this work with the assistance 
of a clerk who shall be satisfactory to your board and who shall have permanent head- 
177 
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quarters in Belmont. He will receive all complaints and communications and bo far aa 
necessary will transmit them to the designated agent of the board for action. The 
agent, whom I will designate subject to your approval and appointment, will have 
charge of all matters of administration, receiving his instructions directly from your 
board and carrying out your wishes. He will not have a permanent location in Bel- 
mont, but his whereabouts will be known at all times to the clerk and he will devote 
as much of his time to the actual work of your town as shall be necessary or as your 
board shall direct. He will take charge immediately of all cases of contagious disease 
and see that they are properly cared for. He will also be responsible for reporting such 
cases to the State board of health, for keeping all records of the board, and for super- 
vising work of other members of our staff. He will, if desired, attend all meetings of 
the board and keep records thereof. 

Laboratory and bacteriologist. — I propose to provide you with the services of one or 
more fully equipped laboratories for chemical and bacteriological analysis of milk, 
water, and foods, and for all diagnostic work and furthermore with the services of 
properly trained and qualified analysts and diagnosticians. I propose to maintain 
at some suitable place designated by your board a culture substation at which all 
material requisite for the use of physicians in taking specimens for examinations and 
all such materials as are distributed by the State board of health through local boards 
will be kept on hand and in fresh condition. There will also be at this point an incu- 
bator where cultures may be deposited late at night, thus saving twenty-four hours 
in the diagnosis of diphtheria. 

Milk inspector and sanitary inspector. — One or more members of our staff will, sub- 
ject to your approval and appointment, be designated milk inspector and sanitary 
inspector. The milk inspector will visit all dairies producing milk sold in Belmont 
with sufficient frequence to insure their proper maintenance and operation. He will 
also personally or through associates properly delegated, secure samples of all milk 
sold in Belmont at monthly intervals, and cause the same to be conveyed to the labora- 
tory for examination. Monthly reports of the results of such examination will be 
made to your board. The sanitary inspector will view all markets, bakeries, etc., 
and will attend to all complaints of nuisances, etc. 

Plumbing inspection. — The plumbing inspector will be responsible for the careful 
enforcement of the plumbing rules, will receive copies of all applications for permits 
and will see that the work done thereunder is done in accordance with the rules and, 
before approval and acceptance, is properly tested. 

In general it will not be possible for me to indicate any definite amount of time to be 
given to the Belmont work on the part of these various officials, nor do I deem such a 
definite arrangement necessary or desirable. The work will be centralized in the 
hands of the delegated agent and the various members of the staff will be not only 
subject to his orders but within his call upon short notice. I have so organized the 
work that I am confident that it can be carried out expeditiously, even though the 
workers are obliged to cover a considerable territory. I will agree that there shall be 
no delays that will seriously inconvenience anyone or interfere with the efficiency of 
the work, and that as much of the time of these various officials will be given to the 
work of Belmont as shall be necessary for carrying out that work with promptness 
and efficiency. My own relation to the movement, which is a very real one, may serve 
as an additional guarantee that the work will be properly performed. 

I am prepared to undertake this work for the period of one year, beginning April 

1, 1913, for the lump sum of , and payable in equal monthly installments on or 

about the 15th of each month. This figure includes all expenses connected with the 
various items of work which I have outlined above, such as traveling expenses, all 
laboratory and other supplies, material for fumigation, printing all forms, etc., except 
for the single item of the cost of oiling in mosquito extermination. It may be further 
noted that this proposal does not contemplate the items of swill, local telephone,' 
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animal inspection, or care of contagious diseases (except expenses incidental to 
placarding, visiting cases, and fumigating). 

I am prepared to file a suitable personal bond if required and enter into any neces- 
sary form of contract with the town. 
Very truly, yours, 

(Signed) Earle B. Phelps. 



APPENDIX 2. 

Laboratory Equipment for a Small Board of Health Laboratory, With Approximate 

Costs. 

Analytical balance f 125. 00 

Babcock machine and accessories, with special sediment head 100. 00 

Incubator 125.00 

Microscope and accessories 125. 00 

1 gross dipththeria outfits, complete 15. 00 

1 gross typhoid and malaria outfits, complete 10. 00 

6 dozen sputum outfits, complete ... 5.00 

1 gross ophthalmia loops 5. 00 

Glassware (see schedule) 150.40 

Chemicals (see schedule) 22. 35 

Miscellaneous (see schedule) 78. 00 

Total 760.75 

GLASSWARE. 

200 Petri dishes. 

100 1-cubic-centimeter pipettes. 

100 8-ounce bottles for dilutions. 

10 gross 6-inch test tubes for media. 

1 counting plate. 

1 gross microscope slides. 

1 dozen 4-ounce stain bottles. 

2 Liebig condensers, 25 inches. 
6 1-liter round-bottom flasks. 

6 graduated cylinders, 100 cubic centimeters, 250 cubic centimeters, and 1 liter. 

6 50-cubic-centimeter burettes, glass stoppered. 

6 250-cubic-centimeter evaporating dishes. 

2 pounds glass stirring rod. 

12 Neseler jars, 50 cubic centimeters. 

1 gross 8-ounce reagent bottles. 

CHEMICALS. 

8 pounds acid, sulphuric. 

6 pounds acid, hydrochloric. 

1 pound acid, acetic. 

1 pound acid, nitric. 

1 pound acid, oxalic. 

5 pounds alcohol. 

4 ounces amidonaphthalene. 

1 pound ammonium chloride. 

1 pound copper sulphate. 

1 pound ether. 

1 ounce ferrous ammonium sulphate. 
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1 pound lead acetate. 

1 pound mercuric chloride. 

1 pound manganese sulphate. 

1 pound phenol. 

1 pound potassium permanganate. 

1 pound potassium iodide. 

5 pounds potassium hydroxide. 

1 ounce potassium sulphocyanide. 

1 pound silver nitrate. 

1 ounce silver nitrite. 

1 pound sodium thiosulphate. 

1 pound sodium carbonate. 

1 pound sodium chloride. 

Stains and indicators. 

1 ounce methyl orange. 

1 ounce phenolphthalein. 

1 ounce erythrosine. 

1 ounce fuchsine. 

1 ounce methylene blue. 

1 ounce Bismarck brown. 

4 ounces Wright differential blood stain. 

1 pound starch (potato). 

4 ounces sulphanilic acid. 

MISCELLANEOUS. 

5 grams No. 18 platinum wire. 
1 platinum evaporating dish. 
4 Bunsen burners. 

4 ring stands 

5 pounds rubber tubing. 

5 pounds cotton batting. 

6 wire baskets for tubes. 

Assortment enameled iron dishes and pans. 
4 special milk-collecting baskets to order. 
Printed forms, etc. 
1 dozen box labels. 
Other small articles. 



PLAGUE-ERADICATIVE WORK. 

CALIFORNIA. 

The following report of plague-eradicative work in California for 
the week ended September 5, 1914, has been received from Surg. 
Long, of the United States Public Health Service, in charge of the 

work: 

SAN FRANCISCO, CAL. 

Premises inspected 1,656 | Poisons placed 25,000 

Premises destroyed 26 Average number of traps set daily 1,734 

Nuisances abated 219 

EATS COLLECTED AND EXAMINED FOB PLAGUE. 

Collected 493 | Found infected Nana, 

Examined 358 



